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PROBLEM TO BE SOLVED: To simultaneously reduce the power 
consumption and the cost of an image display device. 
SOLUTION: The device has a display section which is composed of multiple 
pixels, a control section which controls the display section and signal lines 
arranged in the display section to input display signals to the pixels. Each 
pixel has at least, more than one switch and a first capacitor to store 
display signals inputted through the signal lines for more than a prescribed 
time in a form of electric charges. Moreover, the pixel has a means to 
rewrite the display signals into the first capacitor without going through the 
signal lines in accordance with the commands from the control section. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A display constituted by two or more pixels A control section which controls this display A signal line 
arranged in this display in order to input a status signal into this pixel It is the image display device equipped with the 
above, and said pixel is characterized by to have a switch and the first capacity of one or more pieces which memorize a 
status signal inputted through said signal line at least beyond time amount predetermined in a form of a charge, and to 
have a means which carries out the rewrite of the status signal memorized by this first capacity to said first capacity, 
without minding said signal line according to an instruction of said control section. 

[Claim 2] A status signal memorized in a form of a charge in said pixel is an image display device according to claim 1 
characterized by being 1 bit. 

[Claim 3] An end of said first capacity is an image display device according to claim 1 characterized by connecting with 
the gate of the first field-effect transistor prepared in said pixel. 

[Claim 4] Said first field-effect transistor is an image display device according to claim 3 characterized by carrying out 
drain ground connection. 

[Claim 5] It is the image display device according to claim 3 characterized by connecting an end of said first capacity to 
the gate of the second field-effect transistor prepared in said pixel, and connecting an end of this second field-effect 
transistor to capacity which consisted of liquid crystal. 

[Claim 6] Said first capacity is an image display device according to claim 1 characterized by including capacity which 
consisted of liquid crystal. 

[Claim 7] An image display device according to claim 6 with which a status signal by which a rewrite is carried out to 
said first capacity is characterized by having a means for taking two voltage values by turns at every rewrite in said 
pixel. 

[Claim 8] Said first capacity is an image display device according to claim 7 characterized by connecting with an output 
of an inverter circuit prepared in said pixel through the first switch formed in said pixel. 

[Claim 9] Said first capacity is an image display device according to claim 7 characterized by connecting with an input 
of an inverter circuit prepared in said pixel through the second switch formed in said pixel. 

[Claim 10] Said inverter circuit is an image display device according to claim 8 or 9 characterized by being CMOS 
(Complementary Metal OxideSemiconductor) circuitry. 

[Claim 1 1] An image display device according to claim 1 characterized by having two or more capacity more than an 
individual (n+1) for memorizing a n-bit status signal beyond time amount predetermined in a form of a charge in said 
each pixel. 

[Claim 12] Said first capacity contained in inside of two or more of said capacity is an image display device according 
to claim 1 1 characterized by including capacity which consisted of liquid crystal. 

[Claim 13] An image display device according to claim 12 characterized by having a means which carries out the 
sequential input of the n-bit status signal in a form of a charge to said first capacity in said pixel. 
[Claim 14] An image display device according to claim 13 characterized by tiling for which it has a means in said pixel 
in order to make a n-bit status signal by which a sequential input is carried out in a form of a charge to said first capacity 
be the reversal signal of the 1st status signal at eye watch (n+1). 

[Claim 15] An image display device according to claim 1 1 characterized by having two or more amplifier circuits of 
two or more of said capacity and same numbers in said pixel. 

[Claim 16] Said two or more amplifier circuits are image display devices according to claim 15 characterized by being 
an inverter circuit. 

[Claim 17] Said two or more inverter circuits are image display devices according to claim 16 characterized by being a 
CMOS-circuit configuration. 
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[Claim 18] An image display device according to claim 1 characterized by having a charge transfer device (CTD, 
Charge Transfer Device) in said each pixel. 

[Claim 19] Said charge transfer device is an image display device according to claim 18 about it being BBD (Bucket 
Brigade Device). 

[Claim 20] Said charge transfer device is an image display device according to claim 18 or 19 characterized by having 
two or more transfer gates and said control section having a means to drive these two or more transfer gates 
independently, respectively. 

[Claim 21] Said charge transfer device is an image display device according to claim 18 or 19 characterized by having 
two or more transfer gates and said control section having a means to drive these two or more transfer gates with a clock 
of two phases. 

[Claim 22] Said two or more transfer gates in said each pixel are image display devices according to claim 20 or 21 
characterized by connecting in common among two or more pixels. 

[Claim 23] Said two or more transfer gates in said each pixel are image display devices according to claim 22 
characterized by thing in a display substantially connected in common among all pixels. 

[Claim 24] Said first capacity is an image display device according to claim 18 characterized by including capacity 
which consisted of liquid crystal. 

[Claim 25] An image display device according to claim 24 characterized by having a means which carries out the 
sequential input of the n-bit status signal in a form of a charge in said pixel to said first capacity. 
[Claim 26] An image display device according to claim 25 characterized by thing for which it has a means in the above- 
mentioned pixel in order to make a n-bit status signal by which a sequential input is carried out in a form of a charge to 
said first capacity be the reversal signal of the 1st status signal at eye watch (n+1). 

[Claim 27] Said first capacity is an image display device according to claim 24 characterized by having inputted into 
said charge transfer device. 

[Claim 28] An image display device according to claim 18 characterized by having an amplifier circuit in an output of 
said charge transfer device. 

[Claim 29] Said amplifier circuit is an image display device according to claim 28 characterized by being an inverter 
circuit. 

[Claim 30] Said inverter circuit is an image display device according to claim 29 characterized by being a CMOS-circuit 
configuration. 

[Claim 31] An end of said first capacity is an image display device according to claim 1 characterized by connecting 
with the gate of the third field-effect transistor where an end of the current terminal was connected to a light emitting 
device prepared in said pixel. 

[Claim 32] Said light emitting device is an image display device according to claim 31 characterized by being organic 
light emitting diode (OLED, Organic Light EmittingDiode). 

[Claim 33] A display constituted by two or more pixels The display signal-processing section which memorizes a status 
signal incorporated from the outside and performs the data processing further A control section which performs control 
of this display and this display signal-processing section A signal line arranged in this display in order to input a status 
signal into this pixel It is the image display device equipped with the above, and said pixel is characterized by to have a 
switch and the first capacity of one or more pieces which memorize a status signal inputted through said signal line at 
least beyond time amount predetermined in a form of a charge, and to have a means which carries out the rewrite of the 
status signal memorized by this first capacity to said first capacity, without minding said signal line according to an 
instruction of said control section. 

[Claim 34] Said pixel is an image display device according to claim 33 characterized by having an image display means 
of a reflective mold by which outdoor daylight was used. 

[Claim 35] Said pixel is an image display device according to claim 34 which has an image display means of a 
transparency mold using an image display means of a reflective mold by which outdoor daylight was used, and a 
lighting means established in an image display device thru/or a reflective mold, and is characterized by both selection 
being possible by said control section. 

[Claim 36] Said switch is an image display device according to claim 1 characterized by consisting of TFT(s) (Thin- 
Film-Transistor). 

[Claim 37] Said channel film of TFT is an image display device according to claim 36 characterized by being formed by 
polysilicon SiTFT (poly-Si TFT). 

[Claim 38] An image display device according to claim 37 characterized by forming a charge transfer device which 
used polycrystal Si as a channel film in said pixel. 
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[Claim 39] Said charge transfer device is an image display device according to claim 38 characterized by being BBD 
(Bucket Brigade Device). 

[Claim 40] Said TFT and said channel film of BBD are an image display device according to claim 39 characterized by 
being formed in the same process. 

[Claim 41] Said TFT and said gate electrode of BBD are an image display device according to claim 39 characterized 
by being formed in the same process. 

[Claim 42] A display constituted by two or more pixels and a control section which performs control of this display, It 
has a signal line arranged in this display in order to input a status signal into this pixel. Said pixel is the actuation 
method of an image display device of having a switch and the first capacity of one or more pieces which memorize a 
status signal inputted through said signal line at least beyond time amount predetermined in a form of a charge. An 
actuation method of an image display device characterized by carrying out the rewrite of the status signal memorized by 
said first capacity to said first capacity, without minding this signal line according to an instruction of said control 
section. 

[Claim 43] Said first capacity is the actuation method of an image display device according to claim 42 which 
synchronizes substantially with writing and this reversal data writing reversal data [ as opposed to / capacity constituted 
on both sides of liquid crystal between display common electrodes is included, and / data of last time / rewrite / of a 
status signal to said first capacity / each time ], and is characterized by carrying out reversal actuation also of the 
common electrode. 

[Claim 44] An actuation method of an image display device according to claim 42 characterized by inputting into this 
amplifier circuit in order two or more status signals which have two or more capacity and one or more amplifier circuits 
in said each pixel, and are memorized by said two or more capacity. 

[Claim 45] Said first capacity is the actuation method of an image display device according to claim 44 characterized by 
including capacity constituted on both sides of liquid crystal between display common electrodes, and making an output 
of said amplifier circuit input into the first capacity of the above at the predetermined gap through said switch. 
[Claim 46] A time interval at the time of said amplifier circuit inputting a status signal into said first capacity through 
the above-mentioned switch is the actuation method of an image display device according to claim 45 characterized by 
differing every 2 times substantially for every status signal. 

[Claim 47] An actuation method of an image display device according to claim 45 characterized by synchronizing with 
said amplifier circuit inputting a status signal into said first capacity briefly through the above-mentioned switch 
substantially, and carrying out reversal actuation also of said common electrode. 

[Claim 48] Writing of two or more status signals to said two or more capacity through said signal line is the actuation 
method of an image display device according to claim 44 characterized by being made every 1 bit each of status signals 
to two or more whole pixels by which writing is made. 

[Claim 49] An actuation method of an image display device according to claim 42 characterized by writing in a status 
signal which stops a rewrite to said first capacity in said pixel, instead has an analog thru/or multiple-value voltage 
through a signal line to said first capacity. 

[Claim 50] A display which is characterized by providing the following and which was constituted by two or more 
pixels, The display signal-processing section which memorizes a status signal incorporated from the outside and 
performs the data processing further, It has this display, a control section which performs control of this display signal- 
processing section, and a signal line arranged in this display in order to input a status signal into this pixel. Said pixel 
An actuation method of an image display device with a switch and the first capacity of one or more pieces for 
memorizing a status signal inputted through said signal line at least beyond time amount predetermined in a form of a 
charge The first mode which carries out the rewrite of the status signal memorized by said first capacity to said first 
capacity, without minding said signal line according to an instruction of said control section Said rewrite to said first 
capacity is stopped, instead this signal line is minded to this first capacity, and they are an analog thru/or multiple- value 
voltage. 



[Translation done.] 



http://ww4.ipdl.jpo.go.jp/cgi-b^ 2/18/2004 



Page 1 of 19 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the image display device in which 

image display is possible with a low power. 

[0002] 

[Description of the Prior Art] Two Prior arts are explained using drawing 29 and drawing 30 . 

[0003] Drawing 29 is the block diagram of the TFT-liquid-crystal display panel which used the Prior art. The pixel 210 
which has the liquid crystal capacity 209 is arranged in the shape of a matrix at a display ( drawing 29 indicated only 
one pixel 210 for simplification of a drawing), and the pixel 210 is connected to the signal-line actuation circuit 214 
through the gate line actuation circuit 215 and the positive signal line 212, and the negative signal line 213 through the 
gate line 211 and the alternating current actuation signal line 207. SRAM constituted from an inverter 203 and an 
inverter 204 by the pixel 210 (Static Random Access Memory) It is prepared and the two data I/O nodes are connected 
to the positive signal line 212 and the negative signal line 213 through the data entry switch 210,202, respectively. 
Moreover, this data node is simultaneously connected also to the liquid crystal capacity write-in switch 205,206. The 
above-mentioned liquid crystal capacity 209 is connected to the alternating current actuation signal line 207 and the 
reset voltage line 208 through these liquid crystal capacity write-in switches 205,206. 

[0004] Hereafter, actuation of this conventional example is explained. When the gate line actuation circuit 215 opens 
and closes the data entry switch 201,202 of a predetermined pixel line through the gate line 21 1, the 1-bit 
complementary image data which the signal-line actuation circuit 214 outputted to the positive signal line 212 and the 
negative signal line 213 is inputted into SRAM which consisted of the inverters 203 and inverters 204 in a pixel 210. As 
long as power is supplied, SRAM maintains the inputted 1-bit image data statically after this. Either of the liquid crystal 
capacity write-in switches 205,206 is turned on, and the voltage of the alternating current actuation signal line 207 or the 
reset voltage line 208 is selectively impressed to the liquid crystal capacity 209 by the image data written in SRAM. 
That is, if the alternating current actuation signal line 207 is chosen here, alternating voltage will be impressed to the 
liquid crystal capacity 209, and whenever the reset voltage line 208 is chosen, voltage will not be impressed to the liquid 
crystal capacity 209. By this, even if this liquid crystal display panel suspends the data output to the gate line 211 scan 
by the gate line actuation circuit 215, and the positive signal line 212 and the negative signal line 213 by the signal-line 
actuation circuit 214, it can continue 1-bit image display. 

[0005] Such this conventional technology is indicated in detail by open patent public relations / JP,8-286170,A, for 
example. 

[0006] Next, other Prior arts, are explained using drawing 30 . 

[0007] Drawing 30 is the block diagram of the TFT-liquid-crystal display panel using other Prior arts. The pixel 230 
which has liquid crystal capacity between the pixel electrode 224 and a counterelectrode 225 is arranged in the shape of 
a matrix at a display ( drawing 30 indicated only one pixel 230 for simplification of a drawing), and the pixel 230 is 
connected to the signal-line actuation circuit 234 through the gate line actuation circuit 235 and the signal line 232 
through the gate line 23 1 . DRAM (Dynamic Random Access Memory) which consisted of a data entry switch 221 and 
retention volume 222 is prepared in the pixel 230, and the other end of a data entry switch 221 is connected to the signal 
line 232. Moreover, the data node of this DRAM is connected to the gate of the pixel actuation switch 223, and the 
above-mentioned liquid crystal capacity is connected to the common electrode line 233 through the pixel actuation 
switch 223. In addition, the common electrode line 233 is connected to the common electrode actuation circuit 237, and 
the counterelectrode 225 is connected to the counterelectrode actuation circuit 236. 

[0008] Hereafter, actuation of this conventional example is explained. When the gate line actuation circuit 235 opens 
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and closes the data entry switch 221 of a predetermined pixel line through the gate line 231, the 1-bit image data which 
the signal-line actuation circuit 234 outputted to the signal line 232 is inputted into DRAM which consisted of a data 
entry switch 221 and retention volume 222. The pixel actuation switch 223 will be fixed to ON thru/or an OFF state by 
the image data written in this DRAM. Since alternating voltage is impressed to a counterelectrode 225 from the 
counterelectrode actuation circuit 236 here and predetermined voltage is impressed to the common electrode line 233 
from the common electrode actuation circuit 237, when the pixel actuation switch 223 is ON, alternating voltage is 
impressed to the liquid crystal capacity between the pixel electrode 224 and a counterelectrode 225, and when the pixel 
actuation switch 223 is OFF, voltage always is not impressed to liquid crystal capacity. By this, even if this liquid 
crystal display panel suspends the gate line 231 scan by the period until the data of DRAM is lost according to leakage 
current, and the gate line actuation circuit 235, and the data output to the signal line 232 by the signal-line actuation 
circuit 234, it can continue 1-bit image display. What is necessary is to perform gate line 231 scan by the gate .line 
actuation circuit 235, and data output to the signal line 232 by the signal-line actuation circuit 234 suitably periodically, 
and just to carry out the rewrite of the DRAM, in order to maintain this image data statically. 
[0009] Such this conventional technology is indicated in detail by open patent public relations / JP,9-258168,A, for 
example. 

[0010] Now, according to the above conventional technology, a halt or its count can be reduced for a gate linear 
scanning or the data output to a signal line, and the power consumption of a TFT-liquid-crystal display panel can be 
reduced. 
[0011] 

[Problem(s) to be Solved by the Invention] According to the above-mentioned conventional technology, there was 
difficulty in folly reconciling a cutback and low-pricing of power consumption. 

[0012] In the one-eyed conventional example which prepares SRAM in a pixel, while there is the advantage in which a 
gate linear scanning and the data output to a signal line are suspended thoroughly, and power consumption can be 
reduced greatly, since there are many transistor counts, SRAM has the trouble that pixel structure will become 
complicated inevitably. Since the yield will fall inevitably if pixel structure is complicated, this will cause a price hike 
of an image display device. 

[0013] In the second conventional example which prepares DRAM in a pixel on the other hand, since there are few 
transistor counts, pixel structure becomes simple, and DRAM has the advantage in which price reduction of the image 
display device by improvement in the yield is expectable. However, it has the trouble that neither the according 
[ DRAM ] to gate line actuation circuit 235 theoretically on the other hand since rewrite (refresh) is required gate linear 
scanning, nor data output to the signal line by the signal-line actuation circuit 234 can be suspended thoroughly. Since 
only the count of the number of pixels needs to input data into a signal line with comparatively large parasitic 
capacitance in the writing of the whole display surface especially about the data output to a signal line, it becomes a 
problem when aiming at the cutback of power consumption more. Furthermore, it will be necessary to hold the image 
display data for a rewrite to somewhere besides a display, and it will cause the power consumption and the increase in 
cost for it. 

[0014] Furthermore, for every pixel, the above-mentioned conventional technology is examined on the assumption that 
1-bit image data display, but although a cutback and low-pricing of power consumption are attained, it cannot be 
overemphasized that the image data display of many bits is more desirable. 
[0015] 

[Means for Solving the Problem] According to one embodiment of this application, a technical problem that a cutback 
and low-pricing of power consumption are reconciled With a display constituted by two or more pixels, a control 
section which performs control of a display, and an image display device which has a signal line arranged in a display in 
order to input a status signal into a pixel A pixel has a switch and the first capacity of one or more pieces for 
memorizing a status signal inputted through a signal line at least beyond time amount predetermined in a form of a 
charge. It is solvable by having a means which carries out the rewrite of the status signal furthermore memorized by the 
first capacity to the first capacity, without minding a signal line according to an instruction of a control section. 
[0016] Furthermore, a technical problem that image data of many bits is displayed in addition to this is solvable by 
preparing two or more capacity more than an individual (n+1) for memorizing a n-bit status signal beyond time amount 
predetermined in a form of a charge in each above-mentioned pixel. 

[0017] Moreover, by forming a charge transfer device (CTD, Charge Transfer Device) in each above-mentioned pixel, 
much more low-pricing can be attained by attaining further simplification of pixel structure. 

[001 8] Moreover, or the above-mentioned technical problem that a cutback and low-pricing of power consumption are 
reconciled A display constituted by two or more pixels and the display signal-processing section which memorizes a 
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status signal incorporated from the outside and performs the data processing further, In an image display device which 
has a display, a control section which performs control of the display signal-processing section, and a signal line 
arranged in a display in order to input a status signal into a pixel A pixel has a switch and the first capacity of one or 
more pieces for memorizing at least a status signal inputted through a signal line beyond time amount predetermined in 
a form of a charge. It is solvable by having a means which carries out the rewrite of the status signal furthermore 
memorized by the first capacity to the first capacity, without minding a signal line according to an instruction of a 
control section. 

[0019] Moreover, or the above-mentioned technical problem that a cutback and low-pricing of power consumption are 
reconciled In an image display device which has a display constituted by two or more pixels, a control section which 
performs control of a display, and a signal line arranged in a display in order to input a status signal into a pixel A pixel 
has a switch and the first capacity of one or more pieces for memorizing at least a status signal inputted through a signal 
line beyond time amount predetermined in a form of a charge. It is solvable by using an actuation method which carries 
out the rewrite of the status signal memorized by the first capacity to the first capacity, without minding a signal line 
according to an instruction of a control section. 

[0020] Moreover, or the above-mentioned technical problem that a cutback and low-pricing of power consumption are 
reconciled A display constituted by two or more pixels and the display signal-processing section which memorizes a 
status signal incorporated from the outside and performs the data processing further, In an image display device which 
has a display, a control section which performs control of the display signal-processing section, and a signal line 
arranged in a display in order to input a status signal into a pixel A pixel has a switch and the first capacity of one or 
more pieces for memorizing at least a status signal inputted through a signal line beyond time amount predetermined in 
a form of a charge. The first mode which carries out the rewrite of the status signal memorized by the first capacity to 
the first capacity, without minding a signal line according to an instruction of a control section, Stop the above- 
mentioned rewrite to the first capacity, instead a signal line is minded to the first capacity. It has the second mode which 
writes in a status signal which has an analog thru/or multiple-value voltage, and can solve by using an actuation method 
of reducing power consumption of the display signal-processing section in the first mode of the above rather than power 
consumption of the display signal-processing section in the second mode of the above. 
[0021] 

[Embodiment of the Invention] (Example 1) The example 1 of this invention is explained using drawing 1 - drawing 10 
below. 

[0022] The whole introduction this example configuration is described. 

[0023] Drawing 1 is poly which is this example. It is the block diagram of Si-TFT-liquid-crystal display panel. 
[0024] The pixel 10 which has the liquid crystal capacity 5 is arranged in the shape of a matrix at a display ( drawin g 1 
indicated only six pixels 10 for simplification of a drawing), and the pixel 10 is connected to the signal-line actuation 
circuit 14 through the gate line actuation circuit 15 and the signal line 12 through the gate line 11. DRAM (Dynamic 
Random Access Memory) which consisted of a data entry switch 1 and liquid crystal capacity 5 is prepared in the pixel 
10, and the other end of a data entry switch 1 is connected to the signal line 12. Moreover, the data-hold node of this 
DRAM was inputted into BBD (Bucket Brigade Device)2 mentioned later, and the output of BBD is further inputted 
into the data-hold node of DRAM again through an inverter 3 and the rewrite switch 4. In addition, BBD2 of each pixel 
is connected to the 1st drive wire 8 of BBD, and the 2nd drive wire 9 of BBD in common. Moreover, the above 
structure is established on the glass substrate 6. 
[0025] Hereafter, the outline of actuation of this example is explained. 

[0026] When the gate line actuation circuit 15 opens and closes the data entry switch 1 of a predetermined pixel line 
through the gate line 1 1, the image data which the signal-line actuation circuit 14 outputted to the signal line 12 is 
inputted into DRAM which consists of a data entry switch 1 and liquid crystal capacity 5 for every bit. By the image 
data written in this DRAM, the liquid crystal capacity 5 can display an image. Next, the image data written in this 
DRAM is read for every bit into BBD by BBD2 driven with the 1 st drive wire 8 of BBD, and the 2nd drive wire 9 of 
BBD. The display of a triplet is possible for each pixel in this example using two or more memory prepared in the pixel, 
and it can carry out sequential are recording of a maximum of 3 -bit image data at BBD so that it may mention later. The 
image data accumulated in BBD is again written in DRAM which consists of liquid crystal capacity 5 through an 
inverter 3 and the rewrite switch 4 one by one next. Although this is equivalent to refresh of DRAM data, "H" and the 
value of "L" reverse the image data at this time by work of an inverter 3. Then, by making it synchronize with this 
rewrite and carrying out reversal actuation of the liquid crystal common electrode (not shown), the alternating current 
actuation over liquid crystal is realizable. 

[0027] Image display of a triplet can be performed with an easy pixel configuration, this example being periodically 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/18/2004 



Page 4 of 19 



refreshed for the data of DRAM by adopting above configurations and actuation. In spite of having adopted the DRAM 
circuit simple as memory in a pixel in this example, the rewrite of the image data from the outside is unnecessary, and 
does not need to drive a signal line 12 for refresh. 

[0028] Next, the detailed structure of the pixel containing BBD in this example and its actuation are explained. 
[0029] Drawing 2 is internal configuration drawing of the pixel 10 in this example. 

[0030] DRAM which consisted of a data entry switch 1 and liquid crystal capacity 5 is prepared in the pixel 10, and the 
other end of a data entry switch 1 is connected to the signal line 12. 36 is a liquid crystal common electrode here. BBD2 
of the triplet which the data-hold node of this DRAM inputs consists of the data transfer section which consists of 
switches 20a, 22a, 20b, 22b, 20c, and 22c and capacity 21a, 23a, 21b, 23b, 21c, and 23c, and the data output section 
which consists of the output gate 24 and a reset switch 34. The output of BBD2 was inputted into the CMOS 
(Complementary MOS) inverter 3 which consisted of a pMOS driver 27 and a nMOS driver 26, and the output is further 
inputted into the data-hold node of DRAM again through the rewrite switch 4. Switches 20a, 20b, and 20c and capacity 
21a, 21b, and 21c are connected to the 1st drive wire 8 of BBD, and, as for each switch and capacity of BBD2, Switches 
22a, 22b, and 22c and capacity 23 a, 23b, and 23 c are connected to the 2nd drive wire 9 of BBD, respectively. Moreover, 
the output gate 24 and the gate of a reset switch 34 and the rewrite switch 4 are connected to the output gate line 25, the 
reset gate line 35, and the rewrite gate line 31, respectively. In addition, the high-tension side edge child of the drain of a 
reset switch 34 and CMOS inverter 3 is connected to 10V power supply line 29, and the low-battery side edge child of 
CMOS inverter 3 is connected to 5V power supply line 28. 
[0031] Hereafter, actuation of the pixel in this example is explained. 

[0032] In this example, in the condition of not operating BBD, namely, not using pixel memory, since the multiple value 
in the real time which can respond to a cine mode display thru/or the analog display are possible, this is explained first. 
[0033] As mentioned above, when the gate line actuation circuit 15 opens and closes the data entry switch 1 of a 
predetermined pixel line through the gate line 1 1, the image data which the signal-line actuation circuit 14 outputted to 
the signal line 12 is inputted into the liquid crystal capacity 5 through a data entry switch 1. Needless to say, the rewrite 
switch 4 is still off by the re-write-in gate line 3 1 here. The image data writing of this condition is the same as that of a 
very common TFT-liquid-crystal display, and the image display of a multiple value thru/or an analog is possible for it 
irrespective of selection of direct-current actuation of a liquid crystal common electrode, or alternating current actuation. 
In addition, in this case, in order to reduce power consumption, it is desirable to drop 10V power supply line 29 and 5V 
power supply line 28 on this voltage. Moreover, as for the 1st drive wire 8 of BBD, and the 2nd drive wire 9 of BBD, it 
is desirable to always turn off, when avoiding the parasitic effect of BBD. 

[0034] Next, write-in actuation of the triplet digital image data to a pixel is described below using drawing 3 - drawing 
6. 

[0035] Drawing 3 is the actuation wave of the gate line 1 1 (i expresses the line number of a gate line) of each line when 
making the number of pixels at the time of writing in the digital pixel data for 1 bit over all pixels into m lines, the 
signal line 12 of arbitration, the liquid crystal common electrode 36, and the 1st drive wire 8 of BBD. In addition, in 
each drawing in this description, an actuation wave makes [ which it is, and is carried out and is expressed with a low 
battery ] ON thru/or high tension, and the bottom off for a top. On the occasion of the writing of the pixel data for 1 bit, 
the 1st drive wire 8 of BBD is turned on first, and the data entry switch of each line subsequently to the gate line 1 1 
scanned carries out sequential ON, and goes. At this time, image data is inputted into a signal line 12 later than the 
driving pulse of the gate line 1 1 a little. By the above actuation, the writing of the pixel data for 1 bit to all the pixels 
scanned by the gate line 1 1 is completed. In addition, the voltage of the liquid crystal common electrode 36 takes 
constant value at this time. 

[0036] Next, the actuation of a pixel at the time of writing in the digital pixel data for a triplet is explained. 
[0037] Drawing 4 is the actuation wave of the 1st drive wire 8 of BBD in this case, the 2nd drive wire 9 of BBD, the 
reset gate line 35, and the rewrite gate line 3 1 . Moreover, drawin g 5 and drawing 6 show each [ of a-g which were 
shown in drawing 4 ] channel potential of BBD at the event. Here, the bottom of potential is positive. In addition, the 
channel potential in Switches 20a, 22a, 20b, 22b, 20c, and 22c and the output gate 24 was illustrated as 20ap(s), 22ap, 
20bp, 22bp, 20cp, 22cp, and 24p, respectively, moreover, the signal charge (here electron) to which A, B, and C express 
the image data of the triplet in a pixel, respectively - it is --" of data - as for L 7" H", this signal charge exists - it is 
distinguished without doing /existence of. However, for explanation, it has dared fill in the signal charge of A, B, and C 
altogether all over drawing. 

[0038] Hereafter, sequential explanation of the change of each [ of a-g which were shown in drawing 4 ] actuation wave 
at the event, and the channel potential of BBD is given using drawin g 5 and drawing 6 . In addition, in case it lets the 
period of a-g pass and the digital pixel data for a triplet is read, the rewrite switch 4 driven by the rewrite gate line 3 1 is 
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turned off, and always intercepts the rewrite from inverter 3 output to the liquid crystal capacity 5 at the same time the 
reset switch 34 driven by the reset gate line 35 continues clearing the charge outputted from BBD by the ON state. 
[0039] Reading of the digital pixel data for 1 bit from a signal line 12 to into [ BBD2 ] a pixel is explained using 
introduction drawin g 4 and drawing 5 abc. 

[0040] a): The 1st drive wire 8 of BBD has ON and the 1st off drive wire 9 of BBD, and it is equivalent to the write-in 
timing of the 1-bit image data to each pixel explained using drawing 3 . Since switch 20a is ON at this time, when the 
gate line 1 1 turns on, the signal charge A inputted through the data entry switch 1 from the signal line 12 is inputted and 
held besides the liquid crystal capacity 5 also at capacity 21a. 

[0041] b): When the 1st drive wire 8 of BBD carries out a turn-off, switch 20a turns off and a signal charge A is shut up 
between two potential barriers of 20ap(s) and 22ap. 

[0042] c): When the 2nd drive wire 9 of BBD carries out a turn-on, a signal charge A moves to capacity 23a through 
switch 22a, and is shut up between two potential barriers of 22ap and 20bp. 

[0043] Next, reading of the digital pixel data for continuing 2 bits is explained using drawing 4 and drawin g 6 defg. 
[0044] d): The 1st drive wire 8 of BBD has ON and the 2nd off drive wire 9 of BBD, and it is equivalent to the write-in 
timing of the 1-bit image data to each pixel again explained using drawing 3 . Since switch 20a is ON at this time, when 
the gate line 1 1 turns on, the signal charge B inputted through the data entry switch 1 from the signal line 12 is inputted 
and held besides the liquid crystal capacity 5 also at capacity 21a. Simultaneously, a signal charge A moves to capacity 
21b through switch 20b, and is shut up between two potential barriers of 20bp and 22bp. 

[0045] e): The 1st drive wire 8 of BBD is OFF, the 2nd drive wire 9 of BBD is ON, and a signal charge B moves to 
capacity 23 a through switch 22a, and is shut up between two potential barriers of 22ap and 20bp. Simultaneously, a 
signal charge A moves to capacity 23b through switch 22b, and is shut up between two potential barriers of 22bp and 
20cp. 

[0046] f): The 1st drive wire 8 of BBD has ON and the 2nd off drive wire 9 of BBD, and it is equivalent to the write-in 
timing of the 1-bit image data to each pixel again explained using drawing 3 . Since switch 20a is ON at this time, when 
the gate line 1 1 turns on, the signal charge C inputted through the data entry switch 1 from the signal line 12 is inputted 
and held besides the liquid crystal capacity 5 also at capacity 21a. Simultaneously, a signal charge B moves to capacity 
21b through switch 20b, and is shut up between two potential barriers of 20bp and 22bp. Simultaneously, a signal 
charge A moves to capacity 21c through switch 20c, and is shut up between two potential barriers of 20cp and 22cp. 
[0047] g): The 1st drive wire 8 of BBD is OFF, the 2nd drive wire 9 of BBD is ON, and a signal charge C moves to 
capacity 23a through switch 22a, and is shut up between two potential barriers of 22ap and 20bp. Simultaneously, a 
signal charge B moves to capacity 23b through switch 22b, and is shut up between two potential barriers of 22bp and 
20cp. Simultaneously, a signal charge A moves to capacity 23c through switch 22c, and is shut up between two 
potential barriers of 22cp and 24p. 

[0048] Reading to the pixel of the digital pixel data for a triplet is completed above. In addition, although it is unclear in 
drawing 5 and drawing 6 , the capacity value of capacity 23c is larger than other BBD capacity 21a, 23a, 21b, 23b, and 
21c, and is designed the twice [ about ] of other BBD capacity by this example. About this, explanation of drawin g 8 is 
described again. 

[0049] Next, the display and rewrite actuation of triplet digital image data in a pixel are described below using drawing 
7 - drawin g 9 . 

[0050] Drawing 7 is the actuation wave of the 1st drive wire 8 of BBD in the case of the display of the triplet digital 
image data in a pixel, and rewrite actuation, the 2nd drive wire 9 of BBD, the reset gate line 35, and the rewrite gate line 
31.. Moreover, drawing 8 shows each [ of h-1 which were shown in drawing 7 ] channel potential of BBD at the event. 
Here, the bottom of potential is positive. In addition, the channel potential in Switches 20a, 22a, 20b, 22b, 20c, and 22c 
and the output gate 24 was illustrated like drawin g 5 and drawing 6 as 20ap(s), 22ap, 20bp, 22bp, 20cp, 22cp, and 24p, 
respectively, moreover, the signal charge to which A, B, and C express the image data of the triplet in a pixel, 
respectively - it is — " of data — as for L 7" FT, this signal charge exists - it is distinguished without doing /existence 
of. Moreover, if a signal charge exists in A since /A means the reversal signal of A for example, a signal charge will not 
exist in /A. However, for explanation, like A, B, and C in drawing, it has expressed here as if the signal charge of /A 
also dared exist.' 

[0051] Hereafter, sequential explanation of the change of each [ of h-1 ] actuation wave at the event and the channel 
potential of BBD is given using drawing 7 and drawing 8 , respectively. In addition, it lets the period of h-1 pass, and the 
gate line 1 1 and the data entry switch 1 controlled by this are always turned off, and direct current voltage is impressed 
or grounded so that power may not be consumed to a signal line 12. 

[0052] h): The 1st drive wire 8 of BBD is OFF, the 2nd drive wire 9 of BBD is ON, and it is the same as that of the 
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condition of g in drawing 6 . Between two potential barriers of 22ap(s) and 20bp, a signal charge B is shut up between 
two potential barriers of 22bp(s) and 20cp, and the signal charge A is shut up for the signal charge C between two 
potential barriers of 22cp and 24p. 

[0053] i): Next, a reset switch 34 turns off by the reset gate line 35, the input terminal of an inverter 3 serves as floating, 
and when the 2nd drive wire 9 of BBD subsequently carries out a turn-off, a signal charge A is inputted into the input 
terminal of an inverter 3 exceeding potential barrier 24p of the output gate 24. Now, since fixed voltage is always 
impressed to the output gate line 25 here, caution is required for potential barrier 24p to also take constant value. 
Although constant value is given to potential barrier 24p for not enlarging the voltage value in the outgoing end of BBD, 
as a result, the potential amplitude of capacity 23c will become smaller than that of other BBD capacity. In order to 
prevent signal-charge overflow from capacity 23 c at this time, it is necessary to make capacity value of capacity 23 c 
larger than other BBD capacity. For this reason, in this example, it is as having stated previously to have designed the 
capacity value of capacity 23c the twice [ about ] of other BBD capacity. Now, by the input to the inverter 3 of a signal 
charge A, an inverter 3 outputs the reversal output / A of a signal charge A. That is, since it is 10V in the condition that 
the input of an inverter 3 was reset if, as for the output, the charge of 10V and A did not exist since the input voltage of 
an inverter 3 was set to about 6 V when the charge of A existed, an output is 5V. When the rewrite switch 4 turns on by 
the rewrite gate line 3 1 following on this, the output voltage of this inverter 3 is impressed and displayed on the input 
edge of the liquid crystal capacity 5 and BBD2. 

[0054] j): Since switch 20a is ON at this time when the 1st drive wire 8 of BBD next carries out a turn-on, the signal 
charge/A inputted through the rewrite switch 4 from the inverter 3 are inputted also into capacity 21a besides the liquid 
crystal capacity 5. Simultaneously, a signal charge C moves to capacity 21b through switch 20b, and is shut up between 
two potential barriers of 20bp and 22bp. Simultaneously, a signal charge B moves to capacity 21c through switch 20c, 
and is shut up between two potential barriers of 20cp and 22cp. 

[0055] k): When the 1st drive wire 8 of BBD turns off, switch 20a goes out and a signal charge/A is shut up between 
two potential barriers of 20ap(s) and 22ap. Subsequently, when the rewrite switch 4 turns off by the rewrite gate line 31, 
the output of an inverter 3 is separated from the liquid crystal capacity 5, and the liquid crystal capacity 5 continues 
holding the display output corresponding to a signal charge/A. When a reset switch 34 turns on by the reset gate line 35 
after that, a signal charge A is reset and the input of an inverter 3 returns to 10V again. 

[0056] 1): When the 2nd drive wire 9 of BBD turns on, a signal charge/A moves to capacity 23 a through switch 22a, and 
is shut up between two potential barriers of 22ap and 20bp. Simultaneously, a signal charge C moves to capacity 23b 
through switch 22b, and is shut up between two potential barriers of 22bp and 20cp. Furthermore, simultaneously, a 
signal charge B moves to capacity 23c through switch 22c, and is shut up between two potential barriers of 22cp and 
24p. This condition is in the condition in which 1 bit of signal charges advanced at a time from the condition of h spread 
previously. 

[0057] A low power can perform within a pixel, without minding the signal line 12 with big parasitic capacitance for the 
rewrite actuation in which it is simultaneously equivalent to refresh of DRAM, indicating the output corresponding to 
[ by repeating the above h-1 ] triplet digital image data in this example by sequential. In addition, in this example, 
applied voltage [ as opposed to / whenever the signal of a triplet goes around a data loop and a rewrite is carried out to 
the liquid crystal capacity 5 / the liquid crystal common electrode 36 ] is reversed. It is as explanation of drawing 1 
having already described to have realized alternating current actuation of the liquid crystal capacity 5 by this. 
[0058] Now, only 4 gradation can be displayed even if it indicates the digital image data of a triplet by the repeat at a 
fixed speed simply. So, in this example, 23= 8 gradation is displayed by changing the display period of three bit data 
every 2 times, and giving time weight. This situation is explained using drawing 9 . 

[0059] Drawing 9 is the display sequence of the image data of a triplet in the one-frame period of this example. The 
one-frame period consists of the 2 fields, and the applied voltage to the liquid crystal common electrode 36 is reversed 
among both. Now, within each field period, three bit data are displayed in a display period different every 2 times, 
respectively. Specifically, the 1st (LSBrLeast Significant Bit) bit is [ 2/7 and the triplet eyes (MSB:Most Significant Bit) 
of 1 of each field period / the 7 or 2nd bit ] four sevenths of periods. This relation is expressed with the following 
formulas when this is set with the bit [ i-th ] display period in the case of n fatbits. 
[0060] 
[Equation 1] 

Ti=Tfic {2 (i-1)} (formula 1) /(2n-l) 

However, Ti is the bit [ i-th ] display period, and Tf is 1 field period. 

[0061] In addition, 1 field period is the one half of an one-frame period, and, as for these periods, it is desirable to be set 
as frequency which is not attached to the flicker eye resulting from alternating- voltage actuation of liquid crystal or the 
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gradation display of liquid crystal. For example, frame frequency was set to 60Hz in this example. 
[0062] In addition, although the liquid crystal common electrode 36 actuation wave was adjusted with the one-frame 
period in this example as shown in drawin g 9 3 this may carry out reversal actuation for every bit. in this case — for 
example, - liquid crystal - common - an electrode - 36 - actuation - a wave — a period ~ T3 — " ™ H" - T - two — " 
„ l « " « T one " - H" a degree - T3 - " - L - " » T -- two " - H" T - one - "L" -- like -- changing . 
According to such actuation, there is an advantage that a flicker stops being able to be conspicuous very more easily 
comparatively long in an one-frame period. 

[0063] Next, each switch and the concrete device structure of BBD in this example are explained using drawing 10 . 
[0064] Drawing 10 is some cross sections of the pixel in this example. On the glass substrate 6, the polycrystal Si (poly- 
Si) film 41 is formed on both sides of the buffer film 40, and electrodes 42, 43, 44, 45, and 46 and an insulator layer 47 
are further formed on the poly-Si film 41. It is here, and in the gate electrode of switch 20a of BBD2, and the electrode 
44, the up electrode of capacity 21a of BBD2 and an electrode 45 constitute the gate electrode of switch 22a of BBD2, 
and the electrode 46 constitutes [ the electrode 42 / the gate electrode of a data entry switch 1, and the electrode 43 ] the 
up electrode of capacity 23a of BBD2. The signal line 12 and the pixel electrode 48 are formed in the ends of a data 
entry switch 1 , and the orientation film 49 is further formed on these. On the other hand, a light filter 54 and the 
protection-from-light film 53 are formed in the opposite glass substrate 55, and the transparent liquid crystal common 
electrode 36 and the orientation film 51 which used ITO (Indium Tin Oxide) are prepared on these. Between the 
opposite glass substrates 55, the liquid crystal layer 50 containing the liquid crystal molecule 52 is enclosed the glass 
substrate 6 top here, and, thereby, the liquid crystal capacity 5 is formed between the pixel electrode 48 and the liquid 
crystal common electrode 36. 

[0065] A data entry switch 1 is poly-Si TFT (Thin-Film-Transistor) here so that clearly. It is constituted and the data 
entry switch 1 and the channel of BBD2 are formed with the same poly-Si thin film. Furthermore, a data entry switch 1 
and the electrodes 42, 43, 44, 45, and 46 of BBD2 are formed by each in the same electric conduction electrode layer. In 
this example, simplification and low-cost-izing of a manufacture process are realized by attaining communalization of a 
data entry switch 1 and the component of BBD2 in this way. In addition, the same threshold voltage (Vth) is given to 
the channel under the gate of a data entry switch 1 and Switches 20a, 22a, 20b, 22b, 20c, and 22c according to the same 
impurity introduction process, and the high concentration impurity is introduced into the poly-Si layer in capacity 21a, 
23 a, 21b, 23b, 21c, and 23 c for depletion-ized evasion. 

[0066] In addition, the pixel electrode 48 has extended for using the pixel electrode 48 as a reflector to outdoor daylight 
on BBD2, and it can also give the dispersion nature to incident light by forming irregularity in this front face further if 
needed. By adopting the above structure, the liquid crystal display of a reflective mold is possible for this example. 
Moreover, although not shown in drawing, this pixel electrode 48 has covered the abbreviation one half of the whole 
pixel surface, and the remaining one half has changed to the transparent electrode which used ITO. Predetermined back 
light equipment (not shown) is formed under the glass substrate 6, and the liquid crystal display of a transparency mold 
makes this equipment possible similarly by making arbitration turn this on. 

[0067] Now, in this example stated above, a lot of modification is possible in the range which does not spoil the main 
point of this invention. For example, although the glass substrate 6 was used for the TFT substrate in this example, it is 
also possible to change this into transparence insulating substrates, such as a quartz substrate and a transparence plastic 
plate, and it is also possible to stop the liquid crystal display of a transparency mold and to specialize only in a reflective 
mold display, and it is also possible to use an opaque substrate further in that case. 

[0068] Or by this example, nMOS was used for the data entry switch 1 grade about TFT or BBD, and if modification if 
needed in an actuation signal wave form is given, it is also clearly possible to change these into pMOS, CMOS, etc. It 
cannot be overemphasized that it is not necessary about an inverter 3 to restrict to a CMOS inverter which was used 
here. 

[0069] In this example, simplification and low-cost-izing of a manufacture process are realized by forming each of data 
entry switches 1, and the channels and electrodes of BBD2 in the same process, as stated previously, and attaining 
communalization of a data entry switch 1 and the component of BBD2. However, in order to acquire the effect made 
into the object of this invention, it is not necessary to necessarily attain communalization of each of these components. 
[0070] Moreover, in explanation of this example, it has not dared make reference about the number of pixels, panel size, 
etc. Especially this is because this invention is not what is restricted to these spec, thru/or formats. Moreover, although 
the display engine performance at the time of using DRAM pixel memory this time was designed to triplet 8 gradation, 
if only this invention changes the channel number of stages of BBD2, it is not especially restricted to the specific 
number of bits. Moreover, it cannot be overemphasized that the suitable value changes by layout of a liquid crystal 
material, the driving method, and an external voltage source etc. also about the driver voltage of the pixel section. 
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[0071] The above various modification is fundamentally the same also in the example of not only this example but 
following others. 

(Example 2) The example 2 of this invention is hereafter explained using drawin g 1 1 - drawing 17 . 
[0072] The whole this example configuration and its actuation are fundamentally [ as the example 1 explained using 
drawing 1 ] the same, if the point that the configuration and its actuation method of BBD 2 (Bucket Brigade Device) 
differ from each other is removed. Therefore, the publication of a whole configuration and its actuation is omitted here, 
and a pixel is explained below focusing on BBD which is the feature of this example. 

[0073] The detailed structure of the pixel 10 which contains BBD in this example below, and its actuation are explained. 
[0074] Drawin g 1 1 is internal configuration drawing of the pixel in this example. 

[0075] DRAM which consisted of a data entry switch 1 and liquid crystal capacity 5 is prepared in the pixel 10, and the 
other end of a data entry switch 1 is connected to the signal line 12. 36 is a liquid crystal common electrode here. BBD 
for accumulating 3 bit data which the data-hold node of this DRAM inputs consists of the data transfer section which 
consists of switches 60a, 62a, 60b, and 62b and capacity 61a, 63 a, 61b, and 63b, and the data output section which 
consists of the output gate 24 and a reset switch 34. The output of BBD was inputted into the CMOS (Complementary 
MOS) inverter 3 which consisted of a pMOS driver 27 and a nMOS driver 26, and the output is again inputted into the 
data-hold node of DRAM through the rewrite switch 4. in addition, here — each switch and capacity of BBD - an 
example 1 - differing - switch 60a and capacity 61a — the 1st phase drive wire 64 of BBD — switch 60b and capacity 
61b resemble the 3rd phase drive wire 66 of BBD, switch 62b and capacity 63b resemble the 4th phase drive wire 67 of 
BBD, and switch 62a and capacity 63a are connected to the 2nd phase drive wire 65 of BBD, respectively. The output 
gate 24 and the gate of a reset switch 34 and the rewrite switch 4 are connected to the output gate line 25, the reset gate 
line 35, and the rewrite gate line 31, respectively. In addition, the high-tension terminal of the drain of a reset switch 34 
and CMOS inverter 3 is connected to 10V power supply line 29, and the low-battery terminal of CMOS inverter 3 is 
connected to 5V power supply line 28. 

[0076] Hereafter, actuation of the pixel in this example is explained. 

[0077] Also in this example, in the condition of not operating BBD, namely, not using pixel memory, since the usual 
multiple value thru/or actuation of an analog display are the same as that of the first example, explanation is omitted 
here. In addition, in order to reduce power consumption, it is [ that what is necessary is just to always turn off the re- 
write-in switch 4 by the re- write-in gate line 31 ] desirable, when not using pixel memory to drop 10V power supply 
line 29 and 5 V power supply line 28 on this voltage. Moreover, as for the 1st phase drive wire 64 of BBD, the 2nd phase 
drive wire 65 of BBD, the 3rd phase drive wire 66 of BBD, and the 4th phase drive wire 67 of BBD, it is desirable to 
always turn off, when avoiding the parasitic effect of BBD. 

[0078] Next, write-in actuation of the triplet digital image data to a pixel is described below using drawing 12 - drawin g 
15. 

[0079] Drawing 12 is the actuation wave of the gate line 1 1 of each line when making the number of pixels at the time 
of writing in the digital pixel data for 1 bit to all pixels into m lines, the signal line 12 of arbitration, the liquid crystal 
common electrode 36, and the 1st phase drive wire 64 of BBD. In addition, in the drawing in this description, an 
actuation wave makes [ which it is, and is carried out and is expressed with a low battery ] ON thru/or high tension, and 
the bottom off for a top. On the occasion of the writing of the pixel data for 1 bit, the 1st phase drive wire 64 of BBD is 
turned on first, and the data entry switch of each line subsequently to the gate line 1 1 scanned carries out sequential ON, 
and goes. At this time, image data is inputted into a signal line 12 later than the driving pulse of the gate line 11a little. 
By the above actuation, the writing of the pixel data for 1 bit to all the pixels scanned by the gate line 1 1 is completed. 
[0080] Next, the actuation of a pixel at the time of reading the digital pixel data for a triplet is explained. 
[0081] Drawing 13 is the actuation wave of the gate line 1 1 of the arbitration in this case, the 1st phase drive wire 64 of 
BBD, the 2nd phase drive wire 65 of BBD, the 3rd phase drive wire 66 of BBD, the 4th phase drive wire 67 of BBD, the 
reset gate line 35, and the rewrite gate line 3 1 . Moreover, drawing 14 and drawin g 15 show each [ of i-ix which were 
shown in drawing 13 ] channel potential of BBD at the event. Here, the bottom of potential is positive. In addition, the 
channel potential in Switches 60a, 62a, 60b, and 62b and the output gate 24 was illustrated as 60ap(s), 62ap, 60bp, 62bp, 
and 24p, respectively, moreover, the signal charge to which A, B, and C express the image data of the triplet in a pixel, 
respectively — it is — " of data - as for L 7" H", this signal charge exists - it is distinguished without doing /existence 
of. However, for explanation, it has dared fill in the signal charge of A, B, and C altogether all over drawing. 
[0082] Hereafter, sequential explanation of the change of each [ of i-ix which were shown in drawin g 13 ] actuation 
wave at the event, and the channel potential of BBD is given using drawing 14 and drawing 15 . In addition, in case it 
lets the period of i-ix pass and the digital pixel data for a triplet is read, the rewrite of inverter 3 output is intercepted at 
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the same time the rewrite switch 4 always driven by ON and the rewrite gate line 3 1 is turned off and the reset switch 34 
driven by the reset gate line 35 continues clearing the charge outputted from BBD. 

[0083] Reading of the digital pixel data for 1 bit from a signal line 12 to BBD in a pixel is explained using introduction 
drawing 13 and drawin g 14 iiiiiiiv. 

[0084] i) The 1st phase drive wire 64 of :BBD has ON and the off BBD 2nd, 3, and 4 phase drive wires 65, 66, and 67, 
and it is equivalent to the write-in timing of the 1-bit image data to each pixel explained using drawing 12 . Since switch 
60a is ON at this time, when the gate line 1 1 turns on, the signal charge A inputted through the data entry switch 1 from 
the signal line 12 is inputted also into capacity 61a besides the liquid crystal capacity 5, and is held. 
[0085] ii) When the 1st phase drive wire 64 of :BBD carries out a turn-off, switch 60a turns off and a signal charge A is 
shut up between two potential barriers of 60ap(s) and 62ap. 

[0086] iii: When the 2nd phase drive wire 65 of BBD carries out a turn-on, a signal charge A moves to capacity 63a 
through switch 62a, and is shut up between two potential barriers of 62ap and 60bp. In addition, although sequential 
turning on and off of BBD4th and the three-phase-circuit drive wires 67 and 66 is carried out actually in the meantime, 
the charge which remains in BBD sweeps this out, it is for **, and since it is unrelated to reading of a signal charge A, 
the explanation is omitted here. 

[0087] iv) When the 2nd phase drive wire 65 of :BBD carries out a turn-off, switch 62a turns off. A signal charge A is 
shut up between two potential barriers of 62ap(s) and 60bp. 

[0088] Next, reading of the digital pixel data for continuing 2 bits is explained using drawing 13 and drawing 15 wi vii 
viii ix. 

[0089] v) The 1st phase drive wire 64 of :BBD has ON and the off BBD 2nd, 3, and 4 phase drive wires 65, 66, and 67, 
and it is equivalent to the write-in timing of the 1-bit image data to each pixel again explained using drawing 12 . Since 
switch 60a is ON at this time, when the gate line 1 1 turns on, the signal charge B inputted through the data entry switch 
1 from the signal line 12 is inputted and held besides the liquid crystal capacity 5 also at capacity 61a. A signal charge A 
is shut up between two potential barriers of 62ap(s) and 60bp. 

[0090] vi) The 3rd phase drive wire 66 of :BBD is ON, and other BBD 1st, 2, and 4 phase drive wires 64, 65, and 67 
have it. [ off] At this time, the signal charge B is shut up between two potential barriers of 60ap(s) and 62ap. A signal 
charge A moves to capacity 61b through switch 60b, and is shut up between two potential barriers of 60bp and 62bp. 
[0091] vii: The 2nd phase drive wire 65 of BBD is ON, and other BBD 1st, 3, and 4 phase drive wires 64, 66, and 67 
have it. [ off] At this time, a signal charge B moves to capacity 63a through switch 62a, and is shut up between two 
potential barriers of 62ap and 60bp. On the other hand, a signal charge A is shut up between two potential barriers of 
60bp and 62bp. 

[0092] viii: The 1st phase drive wire 64 of BBD has ON and the off BBD 2nd, 3, and 4 phase drive wires 65, 66, and 67, 
and it is equivalent to the write-in timing of the 1-bit image data to each pixel again explained using drawing 12 . Since 
switch 60a is ON at this time, when the gate line 1 1 turns on, the signal charge C inputted through the data entry switch 
1 from the signal line 12 is inputted and held besides the liquid crystal capacity 5 also at capacity 61a. A signal charge B 
is shut up between two potential barriers of 62ap(s) and 60bp. A signal charge A is shut up between two potential 
barriers of 60bp(s) and 62bp. 

[0093] ix) The 4th phase drive wire 67 of :BBD is ON, and other BBD 1st, 2, and the three-phase-circuit drive wires 64, 
65, and 66 have it. [ off] At this time, the signal charge C is shut up between two potential barriers of 60ap(s) and 62ap. 
A signal charge B is shut up between two potential barriers of 62ap(s) and 60bp. A signal charge A moves to capacity 
63b through switch 62b, and is shut up between two potential barriers of 62bp and 24p. 

[0094] Reading to the pixel of the digital pixel data for a triplet is completed above. In addition, the capacity value of 
capacity 63b is larger than other BBD capacity, and being designed the twice [ about ] of other BBD capacity is the 
same as that of capacity 23c of an example 1 at this example. 

[0095] Next, the display and rewrite actuation of triplet digital image data in a pixel are explained below using drawing 
16 and drawing 17 . 

[0096] Drawing 16 is the actuation wave of the 1st phase drive wire 64 of BBD in the case of the display of the triplet 
digital image data in a pixel, and rewrite actuation, the 2nd phase drive wire 65 of BBD, the 3rd phase drive wire 66 of 
BBD, the 4th phase drive wire 67 of BBD, the reset gate line 35, and the rewrite gate line 3 1 . Moreover, drawing 17 is 
x-xiv shown in drawing 16 . Each channel potential of BBD at the event is shown. Here, the bottom of potential is 
positive. In addition, the channel potential in Switches 60a, 62a, 60b, and 62b and the output gate 24 was illustrated like 
drawing 14 and drawing 15 as 60ap(s), 62ap, 60bp, 62bp, and 24p, respectively, moreover, the signal charge to which 
A, B, and C express the image data of the triplet in a pixel, respectively — it is --" of data - as for L 7" H", this signal 
charge exists - it is distinguished without doing /existence of. Moreover, if a signal charge exists in A since /A means 
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the reversal signal of A for example, a signal charge will not exist in /A. However, for explanation, like A, B, and C in 
drawing, it has expressed here as if the signal charge of /A also dared exist. 

[0097] The following and x-xiv Sequential explanation of the change of each actuation wave at the event and the 
channel potential of BBD is given using drawing 16 and drawing 17 , respectively. In addition, it lets the period of x-xiv 
pass, and the gate line 1 1 and the data entry switch 1 controlled by this are always turned off, and direct current voltage 
is impressed or grounded so that power may not be consumed to a signal line 12. 

[0098] x) The 4th phase drive wire 67 of :BBD is ON, ON and the write-in gate line 31 of OFF and the reset gate line 35 
are off, and this condition of other BBD 1st, 2, and the three-phase-circuit drive wires 64, 65, and 66 is the same as the 
condition of ix described previously. At this time, the signal charge C is shut up between two potential barriers of 60ap 
(s) and 62ap. The signal charge B is shut up between two potential barriers of 62ap(s) and 60bp. The signal charge A is 
shut up between two potential barriers of 62bp(s) and 24p. The input edge of an inverter 3 is being fixed to 10V by the 
reset switch 34 controlled by the reset gate line 35. 

[0099] xi): Next, a reset switch 34 turns off by the reset gate line 35, the input terminal of an inverter 3 serves as 
floating, and when the 4th phase drive wire 67 of BBD subsequently carries out a turn-off, a signal charge A is inputted 
into the input terminal of an inverter 3 exceeding potential barrier 24p of the output gate 24. Since fixed voltage is 
always impressed to the output gate line 25 here, it is as having stated previously that potential barrier 24p also takes 
constant value and that this example also designed the capacity value of capacity 23c the twice [ about ] of other BBD 
capacity. Now, by the input to the inverter 3 of a signal charge A, an inverter 3 outputs the reversal output / A of a 
signal charge A. That is, since it is 10V in the condition that the input of an inverter 3 was reset if, as for the output, the 
charge of 10V and A did not exist since the input voltage of an inverter 3 was set to about 6 V when the charge of A 
existed, an output is 5 V. When the rewrite switch 4 turns on by the rewrite gate line 3 1 following on this, the output 
voltage of this inverter 3 is impressed and displayed on the input edge of the liquid crystal capacity 5 and BBD. 
Moreover, when it gets mixed up with ON of the rewrite switch 4 and the 3rd phase drive wire 66 of BBD carries out a 
turn-on, a signal charge B moves to capacity 61b through switch 60b, and is shut up between two potential barriers of 
60bp and 62bp. Whichever may operate first and ON of the rewrite switch 4 and the turn-on of the 3rd phase drive wire 
66 of BBD may operate simultaneously here. 

[0100] xii: Next the 3rd phase drive wire 66 of BBD carries out a turn-off, and, subsequently the 2nd phase drive wire 
65 of BBD carries out a turn-on. At this time, a signal charge C moves to capacity 63a through switch 62a, and is shut 
up between two potential barriers of 62ap and 60bp. It does not change that the signal charge B is shut up between two 
potential barriers of 60bp(s) and 62bp. 

[0101] xiii: The 2nd phase drive wire 65 of BBD carries out a turn-off, and, subsequently the 1st phase drive wire 64 of 
BBD carries out a turn-on. At this time, a. signal charge/ A is inputted into capacity 61a from an inverter 3 through the 
rewrite switch 4 and switch 60ap. It does not change that the signal charge C is shut up between two potential barriers of 
62ap(s) and 60bp and that the signal charge B is shut up between two potential barriers of 60bp(s) and 62bp. 
[0102] xiv: The liquid crystal capacity 5 will continue holding the display output corresponding to a signal charge/A 
until the rewrite switch 4 turns on next again, when the rewrite switch 4 turns off by the rewrite gate line 3 1 . Just before 
or after this, the 1 st phase drive wire 64 of BBD carries out a turn-off, and a signal charge/A is shut up between two 
potential barriers of 60ap(s) and 62ap. At this time, whether which operates previously or OFF of the rewrite gate line 
31 and OFF of the 1st phase drive wire 64 of BBD operate simultaneously, they are not cared about. Although only a 
part with the output impedance of an inverter 3 smaller to turn off previously has the 1st phase drive wire 64 
advantageous to stabilization of the amount of input charges of BBD, if the value of the liquid crystal capacity 5 is fully 
large, there will be no big difference. Succeedingly, the 4th phase drive wire 67 of BBD carries out a turn-off, and a 
signal charge B moves to capacity 63b through switch 62b, and is shut up between two potential barriers of 62bp and 
24p. When it gets mixed up with this and a reset switch 34 turns on by the reset gate line 35, a signal charge A is reset 
and the input of an inverter 3 returns to 10V again. The turn-off of here or the 4th phase drive wire 67 of BBD and the 
context of ON of the reset gate line 35 are not cared about even when which is simultaneous also as for the point. This 
condition is in the condition in which 1 bit of signal charges advanced at a time from the condition of x spread 
previously. 

[0103] A low power can perform within a pixel, without minding the signal line 12 with big parasitic capacitance for the 
rewrite actuation in which it is simultaneously equivalent to refresh of DRAM, displaying the output corresponding to 
[ by repeating x-xiv of a more than ] triplet digital image data in this example using the liquid crystal capacity 5 one by 
one. Also in this example, it is the same as that of an example 1 to have reversed applied voltage [ as opposed to / 
whenever the signal of a triplet goes around a data loop and a rewrite is carried out to the liquid crystal capacity 5 / the 
liquid crystal common electrode 36 ], and to have realized alternating current actuation of the liquid crystal capacity 5 
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by this. 

[0104] In addition, by changing the display period of three bit data every 2 times, and giving time weight, also about 
displaying 23= 8 gradation, since this example is the same as that of an example 1, explanation is omitted here. 
[0105] Moreover, also about each switch and the concrete device structure of BBD, and the liquid crystal display 
structure of an echo and a transparency mold, since this example is the same as that of an example 1, the explanation is 
omitted here. 

(Example 3) The example 3 of this invention is explained using drawing 18 - draw ing 21 below. 
[0106] The whole this example configuration and its actuation are the same as that of the example 1 explained using 
drawin g 1 , if the point that the inverter ladder later mentioned as a memory device in the pixel replaced with BBD 2 
(Bucket Brigade Device) is used is removed. Therefore, the publication of a whole configuration and its actuation is 
omitted here, and a pixel is explained below focusing on the inverter ladder which is the feature of this example. 
However, although each pixel can carry out storage maintenance of the 4-bit digital image data at this example, this is 
described later. 

[0107] Drawing 18 is internal configuration drawing of the pixel in this example. 

[0108] DRAM which consisted of a data entry switch 1 and liquid crystal capacity 5 is prepared in the pixel, and the 
other end of a data entry switch 1 is connected to the signal line 12. 36 is a liquid crystal common electrode here. The 
first inverter stage where the data-hold node of this DRAM consisted of pMOS driver 71a, nMOS driver 70a, and output 
switch 72a, The second inverter stage which consisted of pMOS driver 71b, nMOS driver 70b, and output switch 72b, 
The third inverter stage which consisted of pMOS driver 71c, nMOS driver 70c, and output switch 72c, The fourth 
inverter stage which consisted of pMOS driver 71d, nMOS driver 70d, and output switch 72d, It passed to ****, and 
inputted into CMOS inverter 3 which consisted of a pMOS driver 27 and a nMOS driver 26, and the output is again 
inputted into the data-hold node of DRAM through the rewrite switch 4 controlled by the rewrite gate line 31. Each each 
above-mentioned output switches [ 72a, 72b, 72c, and 72d ] gate is connected to the Ist-step output switch gate line 73, 
the 2nd-step output switch gate line 74, the 3rd-step output switch gate line 75, and the 4th-step output switch gate line 
76, respectively. In addition, the high-tension terminal of each above-mentioned CMOS inverter is connected to 10V 
power supply line 29, and the low-battery terminal of each CMOS inverter is connected to 5V power supply line 28. In 
addition, the serial configuration of the inverter from a first stage to the fourth step is called the inverter ladder here. 
[0109] Hereafter, actuation of the pixel in this example is explained. 

[01 10] First, in the condition of not operating an inverter ladder in this example, namely, not using pixel memory, since 
the usual multiple value thru/or actuation of an analog display are the same as that of an example 1, explanation is 
omitted here. In addition, in order to reduce power consumption, it is [ that what is necessary is just to always turn off 
the re- write-in switch 4 by the re-write-in gate line 31 ] desirable, when not using pixel memory to drop 10V power 
supply line 29 and 5V power supply line 28 on this voltage. 

[0i 1 1] Next, write-in actuation of the 4-bit digital image data to a pixel is described below using drawing 19 and 
drawing 20 . 

[01 12] Drawing 19 is the actuation wave of the gate line 1 1 of each line when making the number of pixels at the time 
of writing in the digital pixel data for 1 bit to all pixels into m lines, the signal line 12 of arbitration, the liquid crystal 
common electrode 36, and the lst-step output switch gate line 73. In addition, in the drawing in this description, an 
actuation wave makes [ which it is, and is carried out and is expressed with a low battery ] ON thru/or high tension, and 
the bottom off for a top. On the occasion of the writing of the pixel data for 1 bit, the 1 st-step output switch gate line 73 
is turned on first, and the data entry switch of each line subsequently to the gate line 1 1 scanned carries out sequential 
ON, and goes. At this time, image data is inputted into a signal line 12 later than the driving pulse of the gate line 1 1 a 
little. By the above actuation, the pixel data for 1 bit to all the pixels scanned by the gate line is memorized by the input 
capacitance of the second inverter stage which consisted of pMOS driver 71b, nMOS driver 70b, and output switch 72b 
through the first inverter stage which consisted of pMOS driver 71a, nMOS driver 70a, and output switch 72a. 
[01 13] In addition, although polar its L"7" H" interchange whenever 1 bit data of each pixel in this example pass along 
an inverter, especially by the following explanation, reference is not separately carried out about it for simplification of 
explanation. 

[0114] Next, the actuation of a pixel at the time of reading the digital pixel data for 4 bits one by one is explained. 
[01 15] Drawing 20 is the actuation wave of the gate line 1 1 of the arbitration in this case, the lst-step output switch gate 
line 73, the 2nd-step output switch gate line 74, the 3rd-step output switch gate line 75, the 4th-step output switch gate 
line 76, and the rewrite gate line 3 1 . In addition, in case the digital pixel data for 4 bits is read one by one, the rewrite 
switch 4 driven by the rewrite gate line 3 1 is always turned off, in order to intercept the rewrite from an inverter ladder 
side. 
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[01 16] Actuation is explained for every period of the periods 1-4 shown in drawing 20 below. 
[0117] Period 1 : First read the first digital pixel data for 1 bit from a signal line 12 to the inverter ladder in a pixel. At 
this time, the output switch gate lines 75 and 74 of each stage turn on / turn off from the 4th-step output switch gate line 
76 beforehand, and, finally ON/OFF of the lst-step output switch gate line 73 are performed. ON/OFF of the lst-step 
output switch gate line 73 of this last are the writing of the 1-bit image data to each pixel explained using drawing 19 . 
In addition, in case the output switch gate lines 76, 75, 74, and 73 of each stage repeat ON/OFF, as illustrated, the 
remaining output switch gate lines 76, 75, 74, and 73 are still off. It is as having already stated that the pixel data for 1 
bit to all the pixels scanned by this by the gate line is memorized by the input capacitance of the second inverter stage 
which consisted of pMOS driver 71b, nMOS driver 70b, and output switch 72b. In addition, although ON/OFF of the 
output switch gate lines 75 and 74 of each stage are performed from the 4th-step output switch gate line 76 one by one 
to ON of the lst-step output switch gate line 73 / off front, this is because the simplification of actuation wave formation 
logic was attained here by making regular the actuation wave of each output switch gate lines 76, 75, 74, and 73. It is 
clear for such excessive actuation to be omitted actually. 

[01 18] Period 2 : when the output switch gate lines 76, 75, 74, and 73 of each stage repeat ON/OFF like a degree The 
first 1 bit data memorized by the input capacitance of the second inverter stage which consisted of pMOS driver 71b, 
nMOS driver 70b, and output switch 72b previously It is transmitted to the input capacitance of the third inverter stage 
which consisted of pMOS driver 71c, nMOS driver 70c, and output switch 72c, and memorizes. Furthermore, by finally 
performing ON/OFF of the lst-step output switch gate line 73, the bit [ 2nd ] data as follows inputs from a signal line 12 
through the data entry switch 1 driven by the gate line 11, and the input capacitance of the second inverter stage which 
consisted of pMOS driver 71b, nMOS driver 70b, and output switch 72b memorizes. 

[0119] Period 3 : when the output switch gate lines 76, 75, 74, and 73 of each stage repeat ON/OFF similarly too The 
first 1 bit data memorized by the input capacitance of the third inverter stage which consisted of pMOS driver 71c, 
nMOS driver 70c, and output switch 72c It is transmitted to the input capacitance of the fourth inverter stage which 
consisted of pMOS driver 7 Id, nMOS driver 70d, and output switch 72d, and memorizes. Moreover, the bit [ 2nd ] data 
memorized by the input capacitance of the second inverter stage which consisted of pMOS driver 71b, nMOS driver 
70b, and output switch 72b is transmitted, to the input capacitance of the third inverter stage which consisted of pMOS 
driver 71c, nMOS driver 70c, and output switch 72c, and is memorized. Furthermore, by finally performing ON/OFF of 
the lst-step output switch gate line 73, the data of the following triplet eye inputs from a signal line 12 through the data 
entry switch 1 driven by the gate line 11, and the input capacitance of the second inverter stage which consisted of 
pMOS driver 71b, nMOS driver 70b, and output switch 72b memorizes. 

[0120] Period 4: When the output switch gate lines 76, 75, 74, and 73 of each stage finally repeat ON/OFF again, the 
first 1 bit data memorized by the input capacitance of the fourth inverter stage which consisted of pMOS driver 7 Id, 
nMOS driver 70d, and output switch 72d are transmitted to the input capacitance of the inverter 3 which consisted of a 
pMOS driver 27 and a nMOS driver 26, and are memorized. The bit [ 2nd ] data memorized by the input capacitance of 
the third inverter stage which consisted of pMOS driver 71c, nMOS driver 70c, and output switch 72c is transmitted to 
the input capacitance of the fourth inverter stage which consisted of pMOS driver 7 Id, nMOS driver 70d, and output 
switch 72d, and is memorized. Moreover, the data of the triplet eye memorized by the input capacitance of the second 
inverter stage which consisted of pMOS driver 71b, nMOS driver 70b, and output switch 72b is transmitted to the input 
capacitance of the third inverter stage which consisted of pMOS driver 71c, nMOS driver 70c, and output switch 72c, 
and is memorized. Furthermore, by finally performing ON/OFF of the lst-step output switch gate line 73, the bit [ 4th ] 
data as follows inputs from a signal line 12 through the data entry switch 1 driven by the gate line 11, and the input 
capacitance of the second inverter stage which consisted of pMOS driver 71b, nMOS driver 70b, and output switch 72b 
memorizes. Above, reading of the digital pixel data for 4 bits in a pixel is completed. In addition, it holds 1-bit data each 
to the input capacitance of each inverter here. If addition capacity is formed in the input terminal of each inverter here if 
needed, although the area of a circuit will increase, the maintenance property of the data in a pixel is stabilized more. 
[0121] Next, the display and rewrite actuation of 4-bit digital image data in a pixel are explained below using drawing 
21. 

[0122] Drawing 21 is the actuation wave of the gate line 1 1 of the display of the 4-bit digital image data in a pixel, and 
the arbitration in the case of rewrite actuation, the lst-step output switch gate line 73, the 2nd-step output switch gate 
line 74, the 3rd-step output switch gate line 75, the 4th-step output switch gate line 76, and the rewrite gate line 31. In 
addition, in the case of the display of 44-bit digital image data, and rewrite actuation, the gate line 1 1 and the data entry 
switch 1 controlled by this are turned off, and direct current voltage is impressed or grounded so that power may not be 
consumed to a signal line 12. 

[0123] The rewrite switch 4 turns on / turns off by the introduction rewrite gate line 3 1 . The first 1 bit data memorized 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi__ejje 



2/18/2004 



Page 13 of 19 



by the input capacitance of the inverter 3 which consisted of a pMOS driver 27 and a nMOS driver 26 are transmitted to 
the liquid crystal capacity 5 by this, and are memorized and displayed. This data will be simultaneously memorized by 
the input capacitance of the first inverter stage which consisted of pMOS driver 71a, nMOS driver 70a, and output 
switch 72a. When the point which it should be careful of here is again inputted into the input capacitance of the first 
inverter stage, it is reversed to the data first inputted into the pixel, i.e., I hear that polar its L"7" H" were changed, and 
this first 1-bit data exists. This is because the inverter of odd level (five steps) is formed into the data rewrite loop of the 
memory in this example. 

[0124] Subsequently, when the 4th-step output switch gate line 76 turns on / turns off, the bit [ 2nd ] data memorized by 
the input capacitance of the fourth inverter stage which consisted of pMOS driver 7 Id, nMOS driver 70d, and output 
switch 72d is transmitted to the input capacitance of the inverter 3 which consisted of a pMOS driver 27 and a nMOS 
driver 26, and is memorized. 

[0125] Next, when the 3rd-step output switch gate line 75 turns on / turns off, the data of the triplet eye memorized by 
the input capacitance of the third inverter stage which consisted of pMOS driver 71c, nMOS driver 70c, and output 
switch 72c is transmitted to the input capacitance of the fourth inverter stage which consisted of pMOS driver 7 Id, 
nMOS driver 70d, and output switch 72d, and is memorized. 

[0126] When the 2nd-step output switch gate line 74 furthermore turns on / turns off, the bit [ 4th ] data memorized by 
the input capacitance of the second inverter stage which consisted of pMOS driver 71b, nMOS driver 70b, and output 
switch 72b is transmitted to the input capacitance of the third inverter stage which consisted of pMOS driver 71c, nMOS 
driver 70c, and output switch 72c, and is memorized. 

[0127] When the lst-step output switch gate line 73 finally turns on / turns off The first 1-bit "reversal" data memorized 
by the input capacitance of the first inverter stage which consisted of pMOS driver 71a, nMOS driver 70a, and output 
switch 72a It is transmitted to the input capacitance of the second inverter stage which consisted of pMOS driver 71b, 
nMOS driver 70b, and output switch 72b again, and memorizes again. 

[0128] A low power can perform within a pixel, without minding the signal line 12 with big parasitic capacitance for the 
rewrite actuation in which it is simultaneously equivalent to refresh of DRAM, carrying out image display of the output 
corresponding to [ by repeating the above actuation ] 4-bit digital image data in this example one by one. It is the same 
as that of an example 1 to have reversed applied voltage [ as opposed to / as already stated, whenever a 4-bit signal goes 
around a data loop and a rewrite is carried out to the liquid crystal capacity 5 also in this example / the liquid crystal 
common electrode 36 ], and to have realized alternating current actuation of the liquid crystal capacity 5 by this. 
[0129] In addition, by changing the display period of four bit data every 2 times, and giving time weight, it is 24= 16. 
Also about the liquid crystal display structure of displaying gradation, an echo, and a transparency mold, since this 
example is the same as that of an example 1, the explanation is omitted here. 

[0130] Although poly-Si TFT is used for each transistor in this example like the example 1, since BBD is unnecessary, 
it has the advantage that the impurity introduction process for capacity formation can be excluded, in this example. 
[0131] In addition, although 4-bit image data was used in this example, it cannot be overemphasized that not only the 
number of bits but application of the structure of this example is possible. However, in order to realize reversal of data 
after going around a data loop in that case, it is necessary to accept the need, and to add thru/or delete the inverter circuit 
for data reversal suitably. For example, if reversal actuation is not taken into consideration in this example, it is also 
possible to also exclude the inverter circuit which consisted of pMOS driver 71a and nMOS driver 70a, and to design 
the inverter circuit which each pixel has if the image data of a triplet is treated, since it is possible to three steps. 
(Example 4) The example 4 of this invention is explained using drawing 22 - drawing 24 below. 
[0132] In the above-mentioned example 3, this example corresponds, when the image data memorized by the pixel is 
made into 1 bit. The whole configuration and its actuation are the same as that of the example 1 explained using 
drawing 1 , if the point that the switch is used as a memory device replaced with BBD (BucketBrigade Device)2 is 
removed. Therefore, the publication of a whole configuration and its actuation is omitted here, and the pixel which is the 
feature of this example is explained below. 

[0133] Drawing 22 is internal configuration drawing of the pixel in this example. 

[0134] DRAM which consisted of a data entry switch 1 and liquid crystal capacity 5 is prepared in the pixel, and the 
other end of a data entry switch 1 is connected to the signal line 12. 36 is a liquid crystal common electrode here. The 
data-hold node of this DRAM was inputted into CMOS inverter 3 which consisted of a pMOS driver 27 and a nMOS 
driver 26 through the amplifier input switch 80, and that output is again inputted into the data-hold node of DRAM 
through the rewrite switch 4. The gate of the above-mentioned amplifier input switch 80 is connected to the amplifier 
input switch gate line 81. In addition, the high-tension terminal of above-mentioned CMOS inverter 3 is connected to 
10V power supply line 29, and the low-battery terminal of each CMOS inverter is connected to 5 V power supply line 
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28. 

[0135] Hereafter, actuation of the pixel in this example is explained. 

[0136] First, an inverter 3 is not used in this example, namely, since the usual multiple value in the condition of not 
using pixel memory thru/or actuation of an analog display are the same as that of an example 1, explanation is omitted 
here. In addition, in order to reduce power consumption, it is [ that what is necessary is just to always turn off the re- 
write-in switch 4 by the re- write-in gate line 31 ] desirable, when not using pixel memory to drop 10V power supply 
line 29 and 5 V power supply line 28 on this voltage. 

[0137] Next, write-in (refresh) actuation of the 1-bit digital image data to a pixel is explained below using drawing 23 . 
[0138] Drawing 23 is the actuation wave of the gate line 1 1 of each line when making the number of pixels at the time 
of writing in the digital pixel data for 1 bit to all pixels into m lines, the signal line 12 of arbitration, the liquid crystal 
common electrode 36, the amplifier input switch gate line 81, and the rewrite gate line 31. In addition, in the drawing in 
this description, an actuation wave makes [ which it is, and is carried out and is expressed with a low battery ] ON 
thru/or high tension, and the bottom off for a top. On the occasion of the writing of the pixel data for 1 bit, the amplifier 
input switch 80 is first turned on by the amplifier input switch gate line 81, and the data entry switch 1 of each line 
subsequently to the gate line 1 1 scanned carries out sequential ON, and goes. At this time, image data is inputted into a 
signal line 12 later than the driving pulse of the gate line 1 1 a little. By the above actuation, the pixel input data for 1 bit 
to all the pixels scanned by the gate line 1 1 is inputted into CMOS inverter 3 which consisted of a pMOS driver 27 and 
a nMOS driver 26 through the amplifier input switch 80, and is memorized by the input capacitance. The liquid crystal 
common electrode 36 holds the constant voltage, and the rewrite gate line 31 fixed the rewrite switch 4 off, and has 
forbidden the rewrite from CMOS inverter 3 here. 

[0139] In addition, although polar its L"7" H" interchange whenever the 1-bit pixel data in this example passes along an 
inverter 3, especially by the following explanation, reference is not separately carried out about it for simplification of 
explanation. In addition, 1 above-mentioned bit image data is held here at the input capacitance of CMOS inverter 3, 
and in other words, the input capacitance of the amplifier input switch 80 and CMOS inverter 3 constitutes another 
DRAM. If addition capacity is formed in the input terminal of each inverter here if needed, although circuit area will 
increase, the maintenance property of the data in a pixel can be stabilized more. 

[0140] Next, a display and rewrite actuation of the above-mentioned 1-bit pixel data are explained below using drawing 
24. 

[0141] Draw ing 24 is the actuation wave of the amplifier input switch gate line 81 in the case of the display of the 1-bit 
pixel data in a pixel, and rewrite actuation, the rewrite gate line 31, and the liquid crystal common electrode 36. In 
addition, in the case of the display of 1 -bit pixel data, and rewrite actuation, the gate line 1 1 and the data entry switch 1 
controlled by this are turned off, and direct current voltage is impressed or grounded so that power may not be 
consumed to a signal line 12. 

[0142] Although the amplifier input switch 80 turns off by the introduction amplifier input switch gate line 81, this is 
the same as the wave when writing the data explained by drawing 23 in a pixel. Next, the rewrite switch 4 turns on / 
turns off by the rewrite gate line 31, and the liquid crystal common electrode 36 is reversed on H" level "from L"" at this 
and coincidence. 1 bit data memorized by the input capacitance of the inverter 3 which consisted of a pMOS driver 27 
and a nMOS driver 26 are transmitted to the liquid crystal capacity 5 by this, and are memorized and displayed. At this 
event, it is reversed to the data first inputted into the pixel, i.e., I hear that polar its L"7" H" were changed, and the point 
which it should be careful of here has this 1-bit data. 

[0143] Subsequently, when the amplifier input switch gate line 81 turns on / turns off, this 1-bit reversal pixel data 
memorized by the liquid crystal capacity 5 is again transmitted to the input capacitance of the inverter 3 which consisted 
of a pMOS driver 27 and a nMOS driver 26, and is memorized. 

[0144] Next, the rewrite switch 4 turns on / turns off by the rewrite gate line 3 1 again, and the liquid crystal common 
electrode 36 is reversed on "L" level at this and coincidence. The 1-bit reversal pixel data memorized by the input 
capacitance of the inverter 3 which consisted of a pMOS driver 27 and a nMOS driver 26 is again transmitted to the 
liquid crystal capacity 5 by this, and is memorized and displayed. The point which it should be careful of again here is 
the same as the data first inputted into the pixel, i.e., I hear that polar its L"7" H" have returned, and this 1-bit data at 
this event has it. At this time, since the liquid crystal common electrode 36 is reversed again, it turns out that 
alternating- voltage actuation of liquid crystal is realized by this. 

[0145] When the amplifier input switch gate line 81 turns on / turns off after this again, this 1-bit pixel data memorized 
by the liquid crystal capacity 5 is transmitted to the input capacitance of the inverter 3 which consisted of a pMOS 
driver 27 and a nMOS driver 26, and is memorized. 

[0146] A low power can perform within a pixel, without minding the signal line 12 with big parasitic capacitance for the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tranjweb_cgi__ejje 



2/18/2004 



Page 15 of 19 



rewrite actuation in which it is simultaneously equivalent to refresh of DRAM, carrying out the inverse video of the 
output corresponding to [ by repeating the above actuation ] 1-bit image data in this example. 
[0147] In addition, in this example, the so-called partial transparency type of liquid crystal display structure in which 
both the image display of an echo and transparency is possible is adopted. This is explained using drawin g 31 below. 
[0148] Drawing 31 is the plan of the pixel 83 in this example, and as shown all over drawing, it indicates the layouts of 
a contact hole to be a polycrystal Si island, gate wiring, and aluminum wiring layer. 

[0149] The signal line 12 wired with aluminum is inputted into aluminum reflector 84e through the data entry switch 1 
which uses the gate line 1 1 as a gate electrode, and the amplifier input switch 80 which uses the amplifier input switch 
gate line 81 as a gate electrode, aluminum reflector 84e is connected to the gate electrode of the pMOS driver 27 and the 
nMOS driver 26, and the pMOS driver 27 and the nMOS driver 26 are connected to 10V power supply line 29 and 5V 
power supply line 28 which consist of gate wiring layers, respectively through aluminum reflector 84c and 84d of 
aluminum reflectors. The output of the CMOS inverter which consists of a pMOS driver 27 and a nMOS driver 26 is 
inputted into the rewrite switch 4 which uses the rewrite gate line 3 1 as a gate electrode through aluminum reflector 84b, 
and the output is connected to the output of a data entry switch 1 through aluminum reflector 84a. The ITO contact 82 
has prepared in aluminum reflector 84a here, and the pixel 83 whole surface is connected to the liquid crystal capacity 5 
through a wrap ITO electrode (it omits all over drawing). 

[0150] Since the electrical operation of the above-mentioned pixel is as having already stated using drawin g 22 , the 
optical structure of a pixel is explained here. Since it has the role which reflects the outdoor daylight to which wrap 
aluminum reflector 84a, and b, c, d and e carried out incidence of the pixel 83 from the liquid crystal display panel 
outside, the liquid crystal display of the reflective mold only by outdoor daylight is possible for this example. Moreover, 
the field 85 where neither above-mentioned aluminum reflector 84a, b, c, d and e nor signal-line 12 grade exists is a 
opening for making the light of the back light prepared in liquid crystal display panel back penetrate all over a panel. 
Since the circuit magnitude for giving a memory function to a pixel in this example is small, there is an advantage that 
the opening for performing the liquid crystal display of a transparency mold in this way is fully securable. Incidentally, 
the magnitude of the pixel in this example is 252umx84um, and even if it uses the layout rule of lower limit 4um, it has 
the transparency numerical aperture exceeding 30%. 

[0151] Although poly-Si TFT is used for each transistor in this example like the first example, since BBD is 
unnecessary, it has the advantage that the impurity installation pro eel for capacity formation can be excluded, in this 
example. 

[0152] In addition, although the amplifier input switch 80 was formed between the inverter 3 and the data entry switch 1 
in this example, this switch can also be prepared between the liquid crystal capacity 5 and a data entry switch 1 . This is 
equivalent only to what changes the location of the node which inputs data into it to a data loop. In addition, it cannot be 
overemphasized that circuit structure's modification and various circuit deformation of this and resemblance are possible 
suitably in other examples. 

[0153] Moreover, although the "on" period of the rewrite switch 4 is set up in this example for a long time than the "on" 

period of the amplifier input switch 80, this can change the length suitably. For example, it is desirable as layout to 

compare the charge maintenance time constant in the liquid crystal capacity 5 with the charge maintenance time 

constant in the input capacitance of an inverter 3, and to set the "on" period of each switch that both have an equivalent 

charge maintenance margin etc. In addition, the flicker which originates in alternating current actuation of liquid crystal 

with lowering of frame frequency becomes easy to be conspicuous like [ this example ] other examples, since 

[ however, ], as for power consumption, the direction which reduces frame frequency is reduced - the optimal frame 

frequency - a use - or it is desirable to be changed at any time depending on usage. 

(Example 5) The example 5 of this invention is explained using drawing 25 and drawin g 26 below. 

[0154] The fundamental structure and actuation of this example are the same as the structure of the conventional 

example and actuation which were explained using drawi ng 30 . Since the greatest difference in in the conventional 

example and this example which were explained using drawing 30 is having the structure which can be refreshed for 1- 

bit image data within a pixel, without each pixel minding a signal line, the publication of a whole configuration and its 

actuation is omitted here, and the pixel which is the feature of this example is explained below. 

[0155] Drawing 25 is internal configuration drawing of the pixel in this example. 

[0156] DRAM which consisted of a data entry switch 1 and retention volume 86 is prepared in each pixel, and the other 
end of a data entry switch 1 is connected to the signal line 12. Moreover, this data node is connected to the gate of the 
pixel actuation switch 93, and the other end is connected to a counterelectrode 96 for the end of the above-mentioned 
liquid crystal capacity 5 through the pixel actuation switch 93 at the common electrode line 94. The structure to the 
above is the same as that of the conventional example explained using drawing 30 . However, in this example, the 
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following structures are newly given. The aforementioned data node is further connected to the gate of the rewrite 
switch 87, and the drain of the rewrite switch 87 is connected to the rewrite switch drain wire 92. Moreover, the source 
of the rewrite switch 87 has returned to the aforementioned data node again through the 1st rewrite diode 89, the rewrite 
capacity 90, and the 2nd rewrite diode 91. Moreover, the bootstrap capacity 88 is formed between the aforementioned 
data node and the source of the rewrite switch 87. 

[0157] Hereafter, actuation of this conventional example is explained. When the gate line 1 1 opens and closes a data 
entry switch 1, the 1-bit image data on a signal line 12 is inputted into DRAM which consisted of the predetermined 
data entry switches 1 and retention volume 86 of a pixel line. The pixel actuation switch 93 will be fixed to ON thru/or 
an OFF state by the image data written in this DRAM. Since alternating voltage is impressed to a counterelectrode 96 
here and predetermined voltage is impressed to the common electrode line 94, when the pixel actuation switch 93 is ON, 
alternating voltage is impressed to the liquid crystal capacity 5, and when the pixel actuation switch 93 is OFF, voltage 
always is not impressed to the liquid crystal capacity 5. Even if it suspends a period until this liquid crystal display panel 
is lost by this and the data of DRAM is lost according to leakage current, gate line 1 1 scan, and the data output to a 
signal line 12, 1-bit image display is continuable. Till the above place, it is the same as that of the conventional example 
explained using drawing 30 . 

[0158] However, in this example, each pixel can be refreshed for 1-bit image data within a pixel by the following 
actuation, without minding a signal line. Drawin g 26 is used and explained below about this actuation. 
[0159] Drawing 26 is the drain of the rewrite switch 87 in the above-mentioned refresh actuation, the gate, a source 
voltage waveform, and the voltage waveform of the near terminal connected to the rewrite diode in the rewrite capacity 
90. In refresh actuation, a positive pulse is impressed to the rewrite switch drain wire 92. Although this voltage turns 
into drain voltage of the rewrite switch 87 as it is, if the stored data of DRAM is "L" at this time, the gate voltage of the 
rewrite switch 87 is -5V, the rewrite switch 87 does not turn on and the voltage inside a pixel does not change (not 
shown). However, if the stored data of DRAM is "H" on the other hand, the gate voltage of the rewrite switch 87 is 
+5V. Actually, although this gate voltage is assumed to be that which fell to about +2V by leak of DRAM, also in this 
case, the rewrite switch 87 is turned on, and as illustrated, source voltage rises to the 5V [ same ] as a drain here. This is 
because the voltage of the gate rises till around 10V with the bootstrap capacity 88 prepared between the source and the 
gate. Now, the voltage of the rewrite capacity 90 illustrated at this time rises to about 5 V. This is because the 1st rewrite 
diode 89 connected to the forward direction is formed between the rewrite capacity 90 and the source of the rewrite 
switch 87, and the rewrite capacity 90 is charged until the voltage is almost set to 5V. In addition, reverse voltage is 
impressed to the 2nd rewrite diode 91 at this time, and the charge leak to the 2nd rewrite diode 91 from the storage node 
of DRAM can be disregarded. 

[0160] The pulse of the rewrite switch drain wire 92 returns to -5V of origin again next. Although this voltage turns into 
drain voltage of the rewrite switch 87 as it is, if the stored data of DRAM is "L" too at this time, the gate voltage of the 
rewrite switch 87 is -5 V, the rewrite switch 87 always will not be turned on and the voltage inside a pixel will not 
change (not shown). However, when the stored data of DRAM is "H" as mentioned above, since return and the gate are 
ON, the gate voltage of the rewrite switch 87 returns to +2V of origin -5V also with source voltage equal to drain 
voltage. Now, although the voltage of the rewrite capacity 90 illustrated at this time was rising to about 5 V, this charge 
will flow into the gate terminal of the rewrite switch 87 which is next the storage node of DRAM. This is because bias 
of the 2nd rewrite diode 91 between the rewrite capacity 90 charged by 5 V and the gate of the rewrite switch 87 is 
carried out to the forward direction by 5V which are the voltage of the rewrite capacity 90, and +2V which are the gate 
voltage of the rewrite switch 87, and this charge impregnation is continued until the rewrite capacity 90 and the gate of 
the rewrite switch 87 become this potential. Such charge impregnation is inevitably produced at the time not more than 
5V, though the gate voltage of the rewrite switch 87 is "H", and this is equivalent to refresh actuation of DRAM in this 
example. In addition, reverse voltage is impressed to the 1st rewrite diode 89 at this time, and the charge leak to the 
rewrite switch drain wire 92 from the rewrite capacity 90 can be disregarded. Thus, by impressing pulse voltage to the 
rewrite switch drain wire 92 to predetermined timing, a low power can perform rewrite actuation equivalent to refresh of 
DRAM within a pixel by this example, without minding the signal line 12 with big parasitic capacitance. 
[0161] In addition, about the liquid crystal display structure of an echo and a transparency mold, since this example is 
the same as that of an example 1, the explanation is omitted here. 

[0162] If this is carried out in common for every line and every train, although common connection of the rewrite switch 
drain wire 92 is made by all pixels at this example, and the complexity of an actuation circuit will increase, reduction of 
the peak period power consumption at the time of refresh actuation is possible. 

[0163] Although poly-Si TFT was used for each transistor in this example like the example 1, it constituted the 1st 
rewrite diode 89 and the 2nd rewrite diode 91 from n+/i/p+ lateral cementation of poly-Si at this example in order to 
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avoid the excessive increment in a process routing counter. In addition, although diode was adopted as mentioned above 
in this example in order to transmit the signal charge for rewrites to an one direction, the TFT switch which has a 
suitable driving signal pulse can also be substituted for this. In this case, although the complexity of a pixel will increase 
in order to give a predetermined driving signal to these TFT switches, a manufacture process becomes easier at the point 
which can constitute a pixel only from TFT. 

[0164] Moreover, in this example, explanation was omitted about the touch-down potential impression method to the 
reverse electrode to retention volume 86 and the rewrite capacity 90. Although this is because these touch-down voltage 
impression methods are not the essence of invention, it cannot be overemphasized that there are the various 
implementation methods, such as preparing the common wiring for both separately actually, or using the gate line 1 1 of 
a contiguity line pixel. 

(Example 6) The example 6 of this invention is explained using drawing 27 below. 

[0165] The number of stages of an inverter ladder is one step fewer than, and if the configuration and its actuation of 
this example remove that the low-battery power supply line 98 and the high-tension power supply line 99 for replacing 
with that the pixel data stored is a triplet, and the liquid crystal capacity 5 and the liquid crystal common electrode 36, 
and supplying luminescence current to the luminescence actuation switch 96, a light emitting device 97, and this are 
formed, they are the same as that of the example 3 explained using drawin g 18 - drawing 21 almost. Therefore, the 
publication of a whole configuration and its actuation is omitted here, and a pixel is explained below focusing on the 
light emitting device 97 which is the feature of this example. 
[0166] Drawing 27 is internal configuration drawing of the pixel in this example. 

[0167] DRAM which consisted of gate capacitance of a data entry switch 1 and the luminescence actuation switch 96 is 
prepared in the pixel, and the other end of a data entry switch 1 is connected to the signal line 12. The first inverter stage 
where the data-hold node of this DRAM consisted of pMOS driver 71a, nMOS driver 70a, and output switch 72a, The 
second inverter stage which consisted of pMOS driver 71b, nMOS driver 70b, and output switch 72b, Pass in order the 
third inverter stage which consisted of pMOS driver 71c, nMOS driver 70c, and output switch 72c. It inputted into 
CMOS inverter 3 which consisted of a pMOS driver 27 and a nMOS driver 26, and the output is again inputted into the 
data-hold node of DRAM through the rewrite switch 4 driven by the rewrite gate line 3 1 . Each gate of each above- 
mentioned output switches 72a, 72b, and 72c is connected to the Ist-step output switch gate line 73, the 2nd-step output 
switch gate line 74, and the 3rd-step output switch gate line 75, respectively. In addition, the high-tension terminal of 
each above-mentioned CMOS inverter is connected to 10V power supply line 29, and the low-battery terminal of each 
CMOS inverter is connected to 5V power supply line 28. Furthermore, in this example, the source of the luminescence 
actuation switch 96 is connected to the low-battery power supply line 98, and the drain of the luminescence actuation 
switch 96 is connected to the high-tension power supply line 99 through the light emitting device 97. Although both are 
connected to 5V power supply line 28 and 10V power supply line 29 within the same pixel, respectively since 10V are 
impressed to 5V and the high-tension power supply line 99 here at the low-battery power supply line 98, this is not 
illustrating for simplification of a drawing. 

[0168] Hereafter, actuation of the pixel in this example is explained. 

[0169] First, in the condition of not operating an inverter ladder in this example, namely, not using pixel memory, since 
the usual multiple value thru/or actuation of an analog display are the same as that of an example 3, explanation is 
omitted here. However, in this example, since the light emitting device 97 is used for the display, it is not necessary to 
perform alternating current actuation of data like an example 3. 

[0170] Next, although it is write-in actuation of the triplet digital image data to a pixel, and a display and rewrite 
actuation, 4 bits turned into a triplet fundamentally also about this, and also since it is the same as that of an example 3, 
explanation detailed here is omitted, and it stops to explain a difference with the example 3 in this example. 
[0171] When it sets to this example and the rewrite switch 4 turned on / turns off by the rewrite gate line 31, it is the 
gate capacitance of the luminescence actuation switch 96, and the input capacitance of the first inverter stage that the 1- 
bit data memorized by the input capacitance of the inverter 3 which consisted of a pMOS driver 27 and a nMOS driver 
26 is transmitted and memorized. Since the number of the inverters on a data loop [ in / in the point which it should be 
careful of here / this example ] is even (four pieces), even if it inputs this 1-bit data into the input capacitance of the first 
inverter stage again, it is not reversed from the data first inputted into the pixel, and I hear that polar its L"7" H" are not 
changed, and there is. Since this example uses the light emitting device 97 for the display, this has the reason in it not 
being necessary to perform alternating current actuation like an example 3. 

[0172] The luminescence actuation switch 96 makes it switch off / switch on by L"7" H" of the value of data, when 1 
bit data are inputted into the gate. If off here, current will not flow to a light emitting device 97, luminescence will not 
be produced, but if it is ON, predetermined current will flow to a light emitting device 97, and luminescence will arise. 
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In addition, in order to make the luminescence brightness of a light emitting device 97 optimize here, the various 
technique of preparing and inserting predetermined resistance by poly-Si etc. between the luminescence actuation 
switch 96 which may correspond with the structure of a light emitting device 97, or separates the supply voltage lines 98 
and 99 from 5 V power supply line 28 and 10V power supply line 29, and adjusts voltage, and the low-battery power 
supply line 98 is possible. In addition, there are the advantages, such as making and loading the interior with voltage 
with high flexibility, without changing the possibility of fine adjustment of voltage and a manufacture process, after the 
structure of a pixel becomes easy, respectively, in such three technique. 

[0173] In this example, although organic light emitting diode (OLED, Organic Light Emitting Diode) was used as a 
light emitting device 97, it cannot be overemphasized that it is also possible to use 2 terminal light emitting device of 
others, such as inorganic light emitting diode and the electroluminescence effect (Electro-luminescence) element, for 
this. Moreover, although voltage required for luminescence changes with light emitting devices, it is also possible to 
correspond by changing the applied voltage of the low-battery power supply line 98 and the high-tension power supply 
line 99 in this case 5V power supply line 28 and the whole 10V power supply line 29. 

[0174] In this example, even when other lighting cannot be found by forming a light emitting device 97 in a pixel as 
mentioned above, there is the advantage in which it is possible for it to be alike not using a signal line 12, and to 
indicate the image by spontaneous light with a low power more. 

[0175] In addition, also in this example, by changing the display period of three bit data every 2 times, and giving time 
weight, about displaying 23 = 8 gradation, since it is the same as that of an example 1, the explanation is omitted here. 
[0176] Moreover, although the image data of a triplet was used for the display in this example, it cannot be 
overemphasized that not only the number of bits but application of the structure of this example is possible. However, in 
order not to reverse data after going around a data loop in that case, the device of using the amplifier which accepts the 
need, and adds thru/or deletes the inverter circuit for data reversal adjustment suitably, or data does not reverse is 
required. 

(Example 7) The example 7 in this invention is explained using drawing 28 below. 

[0177] Drawing 28 is the block diagram of the video display terminal (PDA:Personal Digital Assistants) 100 which is 
an example 7. 

[0178] The compressed image data inputs into the wireless interface (I/F) circuit 101 as wireless data based on bluetooth 
specification from the exterior, and the output of the wireless I/F circuit 101 is connected to a data bus 103 through the 
I/O (Input/Output) circuit 102. In addition to this, the microprocessor 104, the display-panel controller 105, and the 
frame memory 106 grade are connected to the data bus 103. Furthermore, the output of the display-panel controller 105 
is echo/transparency display poly-Si. It has inputted into the TFT-liquid-crystal display panel 110, and is 
echo/transparency display poly-Si. The pixel matrix 1 1 1, the gate line actuation circuit 15, and the signal-line actuation 
circuit 14 grade are prepared in the TFT-liquid-crystal display panel 1 10. In addition, a power supply 107 and the pixel 
matrix lighting 108 are further formed in the video display terminal 100, and the pixel matrix lighting 108 is controlled 
by the I/O circuit 102. In addition, it is echo/transparency display poly-Si here. Since it has the same configuration and 
the actuation as the example 1 spread previously, the TFT-liquid-crystal display panel 110 omits the configuration of the 
interior, and a publication of operation here. 

[0179] Actuation of this example 7 is explained below. The introduction wireless I/F circuit 101 incorporates from the 
outside the image data compressed according to the instruction, and transmits this image data to a microprocessor 104 
and a frame memory 106 through the I/O circuit 102. In response to the instruction actuation from a user, a 
microprocessor 104 drives a video display terminal 100 if needed, and performs decoding and signal processing of the 
compressed image data, and an information display. The image data by which signal processing was carried out here is 
temporarily accumulated in a frame memory 106. 

[0180] the case where a microprocessor 104 is ordered the information display by the "lighting display mode" here - 
directions of a microprocessor 104 - following - a frame memory 106 to the display-panel controller 105 - minding ~ 
echo/transparency display poly-Si Image data is inputted into the TFT-liquid-crystal display panel 110, and the pixel 
matrix 1 1 1 expresses the inputted image data as real time. At this time, the display-panel controller 105 outputs a 
predetermined timing pulse required in order to display an image simultaneously. In addition, echo/transparency display 
poly-Si The TFT-liquid-crystal display panel 1 10 is as the example 1 having described the multiple-value data of 64 
gradation generated by the pixel matrix 111 from 6-bit image data about expressing as real time using these signals. In 
addition, at this time, the I/O circuit 102 can make the pixel matrix lighting 108 able to turn on, and a video display 
terminal 100 can perform high definition image display containing an animation. In addition, the rechargeable battery is 
contained in the power supply 107 here, and the power which drives these video display terminal 100 whole is supplied. 
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[0181] next - the case where a microprocessor 104 is ordered the information display by the "reflective display mode" - 

- directions of a microprocessor 104 — following — a frame memory 106 to the display-panel controller 105 ~ minding - 

- echo/transparency display poly-Si After predetermined image data is sent to the TFT-liquid-crystal display panel 110, 
the power supply of the predetermined component of a frame memory 106 and pixel matrix lighting 108 grade is 
intercepted, and a microprocessor 104 operates by the low-power mode of operation, and the cutback of the power 
consumption in a video display terminal 100 is performed. At this time, it is echo/transparency display poly-Si. The 
TFT-liquid-crystal display panel 1 10 is as the example 1 having already described performing image display of a low 
power using the image data of the triplet written in each pixel, without using a signal line 12. In addition, since there is 
little amount of data of a triplet and a display image as compared with 6 bits in the case of previous "lighting display 
mode", and the multiple-value data display of 64 gradation in the case of "reflective display mode", it is a frame 
memory 106 to echo/transparency display poly-Si. The cutback of the predetermined amount of data is performed by 
directions of a microprocessor 104 on the occasion of the image data transfer to the TFT-liquid-crystal display panel 

1 10. In addition, echo/transparency display poly-Si The image data of the triplet which the TFT-liquid-crystal display 
panel 110 shows can be suitably rewritten according to the instruction of a microprocessor 104. 
[0182] According to this example, the video display terminal 100 which reconciled the high definition image display by 
the "lighting display mode" and the low-power image display by the "reflective display mode" can be offered. 
[0183] In addition, echo/transparency display poly-SiTFT explained to image display in the example 1 in this example 
Although the liquid crystal display panel 1 10 was used and the pixel matrix lighting 108 was made to turn on / turn off 
by "lighting display-mode"/"a reflective display mode", it is possible to, use various display panels which were 
indicated by the example of other this inventions in addition to this as a display device. This is not restricted to the 
display panel which reconciles echo/transparency display again. It is possible to constitute the same video display 
terminal also from a case of the display panel only using a reflective display, and it is possible to use the mode which 
thought to carry out high definition image display with high power consumption like "high brightness mode"/"low 
brightness mode" also in the case of the display panel using a light emitting device as important, and the mode which 
thought the image display in a low power as important. Moreover, although the image data display of the triplet which is 
with "lighting display mode"/"reflective display mode", and was memorized by real time multiple-value data image 
display / pixel was automatically changed in this example, the change of both displays can also be chosen as arbitration. 
For example, both displays may be changed with an animation and a still picture, and you may make it always display 1 
** using the image data which the pixel was made to memorize, without performing multiple- value data image display. 
Of it is alternative to change the number of bits of display image data into arbitration at this time etc. 
[0184] 

[Effect of the Invention] According to this invention, the cutback and low-pricing of power consumption in an image 
display device can be reconciled. Furthermore, it is also possible to display the image data of many bits in addition to 
this. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/18/2004 



Pagel of 17 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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mtz. ms&xfm6&m\<^xmitkwiw-rz>o ^a) 

~g><&JHHI«:iiLX. 3 fc'y h#(D^*/W®iRx- 
* fc«*&tf»fc:W:JfK^ y ir y h<y- h«ft3 5 XK» 
Stl-SU -fey h*-f syf3 4(ity«TBBD« 

[0 0 3 9] fi{3#)\zm4%.Tjm5 a) b) c)£ffll> 
X, 2^IirtBBD2^ 1 fc'y h#co^ 

^^/^MIRt*— ^OK^*ti:oV^X»W-*"S 0 

[0 0 4 0] a) : B BD$ 1 HEIfo&S 8 BBD 
SlIi»9/J5t7-efc^ H3S:;Bi>XR9iLrt:#iIi 
co l try hU»'r-*cD#&^*'f S ^^(c^^-r 

j»l 1 ^^-vufc^lcm^l 2^fe'7 f -^A*^>f S/ 
f l*^LXA**nfefS-S-««fAfi. f&S^fiScoftti 
l:M2 l al^t>A^. ««p*ix-5o 
[004 1] b) :BBD»lK»«8^-yt7t 

2 0 a p, 2 2a p <£> 2 OC0#x y->t A"l¥ §gPfltCEB £ 

[0 0 4 2] c) : BBD»2ffifti»9j&S* — ^tf-^i" 
6:^l:J;ot, ft-g-«ffifAfi^>r 2 a Srftx» 

i2 3aC^ftl, 2 2a p, 2 0 b p O 20(0^rV 
[004 3] d) e) f) g) 

x, 2 try h fr(D^i>*^mm^-*<nM^^ 

[004 4] d) : BBDfRlffitt»8*S^-^ BBD 
JB2K«jj»9dS^-7-C*>?) % SS(2!3^ffiv^Xt^0^Lfc 
#|®5R^60 1 try hW^-^gj*^*^ ^ V^t-ffi 

- h$l l^^-vL)tBg|cfg-g-|9l 2frbT-?KJjX 
^y^lS:^LXA^*n^^-®^fB^ MM5 
^)il:M2 l a (c^A^, ftfifSix6o Ir]WfIc:«#* 
f A(^^^ 7^2 0 b ^8Ttt2 1 b l:»lt, 2 0 
bp, 2 2b p co 2i<D7$'r>'iyv/^mr$\zffi 
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[0 0 4 5] e) : BBDllii»8^t7, BBD 

a ^StM 2 3 a IC^tb U 22ap, 2 0 b p O 2 

®^AH^^ >>^2 2 b 4rSX^S2 3 bld^ibb, 2 
2bp, 2 0 c pC02 0(0^x^V^/VPf^P^^^D^ 

[0 0 4 6] f) : BBDmimW)B8&*>. BBD 
3"*-* 0 '/f 2 0 a I4tye*5fc«), V 

<Dmz®M2 1 aldfcA*, ««F*ix6o l^^^ff^-m 
flfBfcfc*>f 5/^2 0 b ^ftT§§2 1 b M#ftU 2 0 
bp, 2 2b p (D2o(T)^^>i/^yHt^F0^c:MD^^ 

2 1 c iC^Ib U 20c p, 22cp02o^r^ 

[0 0 4 7] g) : BBD^lBSHliR8^^7^ BBD 

»2JKihJ6 9^^>-e*)D. fi*«Wcii^>r 5/^2 2 

a IrgXgf 2 3 a U 22ap, 20bp^2 

WUBfi^ 2/^2 2 bS:gtti2 3 McHMbU 2 
2 bp, 20 c p<D2<><Dtfy L lsis-Y/\'»9tmcKCj& 
tbbtiZo P«p{dfS-g-«ffifAfi^>r y^2 2 c Srg-CW 
12 3 c (C&fflU 22 c p, 2 4p02o^fy-> 

[0 0 4 8] £k±X3 tf y h^G^S^/MB*^— 

ItV^S, St 2 3 c ^SMttttO B B DSi 2 1 a , 
23 a, 21b, 23b, 2 1 c <fc 9 < , **JS«T? 
«ffi«0BBD**O*S2flStcKtf-*ix-CV^o -*U-S8 

[0 0 4 9] »clcBf*^*5Jt6 3 fcTy Yfy^ )^mrf 
[0 0 5 0] H7ttPf3R{c:*5tt5 3 try hf^^^M* 

t 5 - f¥«]&»nf^oRiD bbdsi mmm 

8, BBDfS2S&Bji®9, y-feix hms 5, ??* 

^y-hi»3 10^»jS^T*fc6o. *fcH8(4, (117 
^iC^bfch) —1) ^^l^tt^BBD^ft^ 

f 20a, 22a, 20b, 22b, 20c, 22c, 

-^tl 20ap, 22ap, 20bp, 22bp, 20c 
p, 2 2c p, 2 4 p <t LXBl^LyCo £fcA, B, C 
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b, cum /A<Dm^mMi>%Lz-x&&-rz>fr<D±i 

[0 0 5 1] EAT. h) -1) 0#i*j(Mcist*6Bntt 

r^BBDwft^fy^t^li^^ -tix-p 

10 *xH7Xt/ia8S:ffiV>T)«»ttM-rS 0 fc*Jh) -1) 
x-^A^^>T s/^ 1*1^*7 9. ft-JHft 1 2 K 

[0 0 5 2] h) : BBD^l|g»lli8^^-^, BBD 
l^-tfc6o flf"ffC|j:2 2ap, 20bp<D2oc£> 

*T> 9 y^A^mmn\^ «^««fBfi 2 2 b P , 20c 

P C0 2O(D^^v-^/H$^^(-, fg^-m*SAte2 2 c 
20 p, 2 4 p<D2^<D7$^>^v^mm\^fflt&frbtl 

[0 0 5 3] i) : ft^y-fey h^- Mft3 5tcj;?) y 
■fey h^^T 3 4^t7Lt-f^-^ 3<7)A^T- 
^7D-f>f^4!J, 2kV^"CBBD»2ffittj»9*S 

^-yt7t6^^iaot, «-^«WfAttW*y- h 

2 4 0)#T'>'v'irA'»«2 4 p £rj©*LT-f ^^—^3 00 
A^*^t-A^£*L6 0 ^XCCXtb^y- h»2 

i!2 4 p 3&fB&r#5r k\z&Mfci&&XlbZ> 0 j$ 
30 x^v-^/Wft^ 2 4 p £flCSr4-x.T*5< BB 

2 3c ^e>0«^-«ffi*-^ttS:B6Jl:i-Sfc«). §123 
c(D§ifilli(7)BBD§fJ:^^< UX*5<!^K*S 

cd b b d ®m<om 2 m vtc^t itft^m^it t & 

0-e*>£ o Stat tffiAO^ 3^AAlJiJ: 

40 -T5 0 IP*> A<^S«r^ffffii-*xtf>f * 3 (DAtjm 
JEE««J6 VtC^eoXW^Ill 0 V, AOlSmi 

hi® 3 i *m#^*-r s/^4^^-v-r-5^i 

t B B D 2 <OA^ffitClfn*D, S**£*l<5 0 

[0054] j) : mzBBDmimmBs&*—is* 

50 TA#£ftfc«^««f/Att. fS^SS5C0{t&(C^S:2 
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1 a {zt>A£it5tiz>o mm^m^-nfficnx^ y^2 0 

b £rgT^fi2 1 b IC^ftU 20bp, 22bp(D2 

m^Bji^-r 5/^20 c ^gtsi2 1 c t^tbu 20 

cp, 2 2 c pcO 2^><D#^ >i/Jr/^mffl\^fflZ&#> 

[0055] k) : BBDmimshmsfciry-r ZZt 

HioT, *4 y^2 0 afi-tyt\Xm j %mffi/Ate2 0 
ap, 2 2 a p CO 2 0<0#^ V^/V^^P^C^ 

y 4 ^ ^ 7 -t Z> r £ lc J: o T > ' < - * 3 co tH a* 

- h«H3 5(cj;9 y-fe?/ h^-f s/^3 4^^-v-r^>- 
. in J: 9 , M-^-m^A^ y ir 5/ h £*iT^ w*-* 3 coA 

[oo56] i) : BBvm2mmm9fr*>-tz>^t 

f§-^S#/AI2*^ y^2 2 a ^itti2 3 
ald^iijL, 2 2a p, 2 0 b p CO 2 OCD^^ Vv'-f ^ 

2 2b^gTM2 3b|:#lt, 2 2bp, 20cp 

<n2^<Dtf^isi/^/ismm$^fflc&&btiZo it\^m 

m^m^mMBte*^ y^~2 2 cl:gXSi2 3 clc^ 
»U 22c p, 2 4p<D2<><n7$ : Tl/i'^;V^mT%\^ 

[0057] w^h) -1) ^m^-tzt^^^o. * 

T i =T f X {2 / (2 n - 

ffl. U T i ii i fcf $/ h @ (Dm^Mffl. TfU17>f —/V 30 

K»iB-e*><5. 

[0 0 6 1] f£h 1 ^KJHIinM:l 7\s—J*mm<n 
7 6 0 H z <b Lfc 0 

[0062] ft. *njfi^j-ewg9^-rj:5^a* 
aim<i3 6ig»)K^^ 1 7 f-j*Mmkm&ztti>K 

;ttftti&*»«l 3 6 C0«»R?gfL JBIfflT 3 40 
T2t'L\ Tlt'H\ #CCOT3-e"L\ T2T' # 

<tHtf l7U-AJHlBS:it«ttS< i:ot^ J: «9 7 y 

[0 0 6 3] »ClCl*||Jfi0IJtC*5ttS*^>f y^&t/BB 

[0 0 6 4] mi ote&mMmiz&vzmmn— sb$><o 

Ay-C#lie*S i (poly-S i) Jg|4 l»tf>^T*5 50 



[0 0 5 8] ^3tf^h07^/Htf-^4:*« 
ic— ^jfijK-dfcUiSLS^U-Ct, 4 RMS L 
6Ct«-e#ftt\ -tC^mfiW-Ctt, 3ocOf;/h 

otfSC^CU: t), 2 3 =8Pg^(D^^tToXV>5 0 

[0 0 5 9] i9 «*H*^J^ 1 7 AJHfffll-**** 
5s 3 t'y h^ItT-^^v'-^^T^6 0 1 

mxm^mmms 6\ztt-tz>mnw£fcfcfcisX\<* 

Mcfo&3\Z\Z It's/hS (L S B : Least Significant Bi 
t) H#7^-/VK»ffl^l/7, 2fcT<yhgfi2/ 
7, 3fs/hl'(MSB : Most Significant Bit) 4 

@ OSIRIS £ *3 < Ceo|»«W:KT^*-e*Stt 

5o 

[0 0 6 0] 
[»1] 

1 ) («* 1 ) 

poly-S i ^4 l_biCfiM(-m^4 2, 4 3, 4 

4, 4 5, 4 6 tmm* 7 tw&£tix\i*z>o ---e 
1S4 2 ttr-^ A*^>r y ^ i ©y- h ts, m^4 

3|lBBD2(7)^^5/f 2 0 a^y-Mffi, !Hsi4 4 
f^BBD 2<D^S21 a <£>_kS|5«ffi N ®H4 5^BBD2 
cO^-f -/^2 2 a coy— h^ffi, ^^4 6f2BBD 2 CO 
§f 2 3 a CO_h35fEl5?£^J&LTV^<5o X-^A^^^ 

y^lcOfM*l-^m^l 2 ®*«ffi4 8i:^RJt 

Tt^o — ^«TpJ^7^Sffi5 5tC«^7 — 74 /Is? 5 
4 2fet) 5 iK3tB!5 3dSKttfett. cHfe^Jitwtt i TO 
(Indium Tin Oxide) Srflav^aiM«:«S*jim« 3 6 

^garsij^5 l&wthtix^z* ccx^7^i«6± 

t»fRl^f7^S«5 5<7)IBJC«, JKa^5 2*^tf» 
SS5 0^#tA*ixt^^ CixfclJ; t)Iil%4 8 

[0 0 6 5] ZZXWhfrKX : r — *At)X'(y 

^lfipoly-Si TFT(Thin-Film-Transistor) "C«^$ 
ixX*5t). 7-^A^5'fl^BBD2Wt^ 
«P-^poly-S i»mXMf&£tlX\,^Z> 0 &tcm^ 
— *X1)*4 y^l ^BBD2com^4 2, 4 3, 4 4, 4 



(10) 



17 



5, 4 6iiv^-fttt>i^— <DmmMmmx*Mi££frx\t* 

y^l k*^( 0 a , 22a, 20b, 

2 2 b, 2 0 c, 2 2 c <D?— hT^ft^^l:«|^- 
oo^iisfi^i^AT'n^^^j: OLtiMfiSJSE (V t 
h) ri^^tlX&tK ^fi2 1 a, 2 3a, 2 1b, 
2 3 b, 2 1c, 2 3 c (C&ttSpoly-S i M^teQlt 

[0 0 6 6] toIiili4 8^BBD2±HgaElT 

\,^z<nmmmm4 snmm^m^m^^mox^ 
9. n*)<o^ft\% r TO^v>^iffii^^f^o 

e (gi^T) a^t^nx*^, ttE^cn^r^jtr^ 20 

[0 0 6 7] $TW±^a!-</c^:|I^I^^V>T^, ^ 

com&m^&±&xRttmm^(ofr\zmk'tz>zhi>-zf 

ffi-e*5o 30 

[0 0 6 8] gc^fitTFT^BBDlcBBLTt. ^HJS 

mxnf-zAf]*^ y^i *cnMo s &m\t*it#* 
pMos^cMos^irfiteri: 

fc<5 0 >f^W3l:||LTt), CwX/Bv>fcJ; ?ftC 
MO S w<- * (CPS 5 &® # ft v * r £ «m 5 * -e t> ft 

[0 0 6 9] **JB«^i3l ^Ttt, ifetw^fcJ;^^ 
— ?At)X<4 7f UBBD2 O^^n^^^l 
tttra— (D/p-t^fMU ^-^A^-f jy^l i: 40 
BBD2(D«^S*^*ilft: £05 J: oX, ©[jgXu 

^toffilfcffciiS:** Mfc£limLXi>6 0 L^Lft^s 

[0 0 7 0] *fc*HJ£ffilwlftMt-*3V^tt. 
/^^>f X*js^BBLT«Skx.TWaUTV^ftV^ 
fi*36MdS4*t-cnfe^^^y ^ftv^U^^-— "^y hi- 
©JI8StL5t<0X«ftV>fei?>X*fo5 o £fc^[aIf2DRA 
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f±ftv\ SfcWsRIfiSWKttttEEIwBlbXt. 

^;boX< Sc£tt:w5£Xt>ftv\, 

[0 0 7 1] £X±<Dm* <nmW.\Z. *H*«^RR?>-f6Jl 
T<o*^te<^|llft«^fcv^Tt>a*fttc|S]«x*fc6o 

(H*fe#J2) EAT. Hll-81 7£rfflv>X, 
Hlfi«2lcHUX»W-f-e 0 

[0072] *nMm<Di£#iffij&&&*:<o®m*. b b 

D (Bucket Brigade Device) 2 *:<DmW)Jjfe& 
gftoXl^££[&ltkf, HliJB^XKWLfcltJfcW 

tf*<B»f1^E*te«iii& U *HJfi«aj^4#a-e*>-6BB 

[oo7 3] £kT*mmm\zj$ii-tz>BBD&^ttmmi 
oonmmm, &^<D»m^^x»m-r^o 

[oo7 4] mi in*nnmiz&ftz>mm<oftmmiSL 
mxhz> 0 

[0075] mm i o\zny*—?A*iX'( y^iRvtm 

&®m5^m&£tl1tL>RAM&WtrthtlX&*>. 7 s - 

tctbCDBBDte. ^5/f60a, 6 2a, 6 0b, 6 
2b<hSi61a ) 63a, 61b, 63b/^ft£-x 
-**Gi£g|5£. ffl*y-h2 4Rt/yty hMjyf 3 
4^^ftSv ? -^m^^^5X«^$^^XV^6o BBD^W^j 
llpMOS K9>f ^2 7 <h nMOS H7>f'<2 6T« 
£tlfcCMOS (Complementary MOS)^y/^^ 3 
A^U ^ffi^JlWt^^f $/f 4^tX, 
DRAM07-^ft)#y — Kl^A;ft LXV^-5 0 
tBBD^^f sx^-&t/*fi:tt*J6«i £teSfttK 

yf6 0a 1 a^BBDBlffiggi!j^6 4 

*>f 5^6 2 a «16 3 a ^ B B D ffl 2 *BIBlb«l 
6 5(1, $/f 6 0 b 3§r ik 6 1 b^BBDf 3 

ft«96 6(C s ^^/f62b^8i63b^BBDS4 

*iffiSij»6 7ic ^-ttt-en»i*sixxv^ 0 awjy- 

h 2 4 £ h*-f y^3 4, #t^^^f4(D 

»35, H«3&*y- hi®3 1 t^$E£*lXl><5 0 ft*3 
yir-/ A(D KHy^CMOS^y^-^ 

sc^iSS/Siffi-?-^ i o VMMB2 9 CMOS-fy^ 

[0 0 7 6] £*T, *l61fe«^*3Jt-6iiriR^f!iff«:KM 

[0 0 7 7] *:||JB^Jtc:*5V^Xt>, BBD^rBjf^^^rft 
v\ WhWmt^V trffiv^ftv^ffiX^iiffi-^^tt, ft 

v > lt ^ p ym^<Dmm-±m- commm t mmx&> 5 <^ 

X% CCWBW«:«*t5. y«:«v^ft 
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MS 3 lie J; t>S*#&^*>f 

fc^ti 1 0 Viil 2 9 £: 5 V®aiia 2 8 4rf^m/EI- 
^i: LT*5< C^r^^LV\ £fcB B Dig 1 ftmW)B 
6 4, BBDff|2ffiIgIto®6 5, BBDf3 ffiMShffl. 6 
6, BBDf4ffiltt«6 

UK BBD^^a*^IeI®-r6±X^S*LV\ 

[0 0 7 8] *^ilF^^^-r^ 3 try h^H?* 71*4*7* 
-*<^#&^»m::o^T. Bl 2H81 5&^T£* 
TI-^^5 0 10 
[00 7 9] Hl2f41tfy bft<Dy f i?f/\'mM J r — # 

#<^#tT?>y-h#M 1, ffi*<0«#j»l 2, ffoH^ii 

SH3 6, BBummmmme 4(Dmshmmx^^> 0 

6 0 1 tfs/ h»©Bf*^-^eo#a*^(RUX», 
>-LX^T< 0 wCDt 2{Cfi N y-hftllO 20 

[0 0 8 0] Wi3t'y h#<0x^*7i*?R^--*4:« 

[0 0 8 1] gl 3 fiC^coffiK 1, B 

BDgUf@i£ib^6 4, BBD^2*Bigifo®6 5, BB 
Df 3ftM»6 6, BBDfj|4fBigi!j#!l6 7, y i? y 

h^hH35, Btii^h»3 1(OWIl»«-ejfe 
5o *fcE|l 4fttW8l 5lt Ell 3fl^Ufc i) - 30 
ix) ^^^(t^BBD^ft^^ryv't^^ 
^Lfct><£>X£>5 0 C ^ tlt^r y t WT/5 S IET^ 
£ 0 t£&*"i y^60a 62a, 60b, 62b, tB^J 

y- h 2 4iw^ott^>^^^/v^x^v^^^ > -tix-en 

60ap, 62ap, 60bp, 62bp, 2 4 p t b 
XBl^LfCo IfcA, B, Cm, ^H-ettliilRJCfettS 
3 try h^M^-^Sr^-rfg-g-m^X^t), 9*—* 

■CKSiJSixSo {&URW0)fc«>|i:, Bfl:tt:A, B, C 
<£>{E ^m$r%m:z-X±xmA 40 

[0 0 8 2] J^Ts m 1 3 L/c i ) -ix) <D&m& 
\Oo tt 6 igSSj^^^t/ B B D(^)f ir ^/wi? x V *> 7KZ) 

i) ~ix) (DmmzmisX. 3t-^h^f^/« 

h$3 lTI£l(j$H6?W&^*-f y^4«^-^SixT 

[0 0 8 3] teWeE! 1 3&tfEI 1 4 i ) ii) iii)iv) 50 
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&rffl^T, ff^l 2^e>©^PNcOBBD— (7)1 fc'y h 

[0 0 8 4] i) : BBDgSlffligSb;&6 4&*>, B 
BDS2, 3, 4 fgfgtbi^ 6 5 , 6 6, 6 7W7t$) 

*k igi 2&m^xwLmis±&mm^<oi t> hw«^ 

6 0afim*fc5fc«), h«l lj&s^LfcHSK 

1 2^e>v ? -^A*^-r y^i *^LTA*sn 

fc«-JMMffAtt, ffiSWS5^flfi(cWS6 1 aJCtA^I 

[0 0 8 5] ii) : BBD»l1=B^lb3»6 4 
7t5C^|:J;oTMs'f6 0a^t7U fS-^mffi 
All6 0ap, 6 2 a p O 2 o<7)/tf x ^i^/Ht^P^Cl 

[0 0 8 6] iii) : BBDI2 +BH*flbj§ 6 5ffi* — >* 
yt^ctWot, tt^-S^AIi^-r 5/^6 2 a 
T^§6 3 a (C^SjU 62a p, 60bpO2O(D^ 

^tCBBD^4, 3t§fBS)lfc6 7, 6 6^HH^^-^^^7 
£2vtl>6tf^ CtiliBBD^l:^t^i^ft#til 

[0 0 8 7] iv) : BBD|2 ffiMW)$fc 6 5^^ — 

f AI16 2 a p, 6 0b p <D 2 OCDtKx i'v'-Y /M¥SHi 

[0 0 8 8] #C(C[E]1 3&tfl3l 5 v) vi) vii) viii) 
ix)&JB^T, J0K< 2 try h^x^^^p^^-^O 

[0 0 8 9] v) : BBD|gltBJigS)$l6 4j&*;*->\ B 
BD|2, 3, 4*BlEKjj§&6 5, 6 6, 6 7^t7t?* 
tK fffiB 1 2 SrfflV^Rfl LfcfrB*^ 1 fjy hH 

s/f6 0antyt*)2»^ h«t-l 1 dS^-VUfc 

^tLfcff^-mWBfi, ^^*5COf&(c:^a6 1 a let 
A^J, »«F$tl5 0 «-g-«ffifA»6 2 a p, 6 0 b p <D 

[0090] vi) :BBD|3 ffifgibH 6 6 s&S^^Xfc 
5,iroBBD*l, 2, 4ffilii6 4, 6 5, 6 7 
l4t7-CfcS fl ^O<h^iti#Bli6 0ap, 62a 

p <o 2ocotKx fi/*Y/i>»mm\zm ^ttxv^ 0 

fsflfAli^^iyf 6 Ob^gtgte 1 b \c&m 
6 0b p, 6 2bp^2o^Tyyt^PSIFIC 

[00 9 1] vii) : B BDm2ftmmB6 S^tyffc 
^tt^BBDll, 3, 4ffifg«J«ft6 4, 6 6, 6 7 

gtM 6 3a IC^ib 62ap, 60bpO2 0(0 
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60bp, 6 2 b p(D2o(D/Kx>v''V^|StM^{C 

[0 0 9 2] viii) : BBDHWi6 4^^^, 
BBDI2, 3, 4fg|gK)M6 5, 6 6, 6 7^t7X* 

>fs/f6 0attty"Cfc6^ y-hiiiMyi 

ti^tlftiS^rmmcn. $Mf5^Itltf6 1 alC 10 
t>A*. ««r**L£ 0 §fiffBH6 2 a p, 6 0 b p 

£<, <I^-m^Afi6 0 b p, 62bp0 2o^/Kryv/ 

[0 0 9 3] ix) : BBD$4 ffii^iblS 6 7^;d->T*& 
9, ftHCOBBDgll, 2, 3*SIEiy&64, 6 5, 6 6 
Ilt7-Cfc5c -^^#fltifCli6 0ap, 6 2a 

P co 2 ootKx y^t/vf?IBl^ <b*bT 

f§^-m^B^6 2 a p, 60bpC0 2O(D^7"^v'^ylxPt^ 
6 2 b ^ST§16 3 b Id^ftU 62bp, 2 4 p CO 
[0 0 9 4] i^±X3\fiy h^(Dfi^^/umm c f-^(D 

mm^<Dm&&:W^T-tz>o ^^16 3 b (D&mm 

^S:co^2^§^c^f»-$^^TV^5ci:«, ^Jfc^J l co^fi 

2 3c ^^T*fe6 0 

[0 0 9 5] fr\^mm\ZtertZSt^yh7*i??/UWi&7* 
-^cD^ < ^^:^^ibf^^cov^T, ^16, El 1 7 £ 

ffi^xj^Ti^^-r^. 30 
[0096] mi 6nmm\^tertz> s hfjz^m 
i&t— ? (om^ t nw&^W)i¥<Dm<o bbd$i tsigft 

06 4, BBDfg2fB|g®j*|6 5, B B D $S 3 fBIEIJj^ 

6 6, BBDm4^mmme 7, y-trs/h^-1^3 
5, ^s&^y- hia3 lcoigsj&^T^^o *fcmi 

7 ft, mi 6^t;i^Lfcx)~xiv) 0#^{^^6(t5B 
B DC0^^yl^^:/:^/u£^Lfci><7)T*&6 o ^ ^ 
-e«jK^V->^yWiT^HX^6o ft:fcg|14, Ull 5 

^i/f6 0a, 62a, 60b, 62b, 

-pfl 60ap, 62ap, 60bp, 62bp, 24p 

fte 3 try b<om&T-* zm-tm^-nffixib*) , 

V^-CKS'JSixSo £fc/AfcfcA0>R^#*:jt*LT^ 
-Sfcfc, «xtfAlCfstl^#fit64e>tf, /Air 

ra«^-««f dsffffi l#i * r t Kft So La> Lfttf* 

T-ratfc^<7)fc#)U:. g]*C0A, B, C|i^ v /A^)I8» 
[0 0 9 7] ^T, x)~xiv) CO#^tC*5Jt-5Ktbifi 50 
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IWBBD^tWfy'>t^lft^, -^n^ 

iv) <7>»fffl£iiL-c, «fc:y-mi itcntai$ 

[0 0 9 8] x) :BBD*4ffiIftl»6 7iStyt?*) 
i^BBDll, 2, 3fafg«jj&6 4, 6 5, 6 6 
\tt7^ VV— hi»3 Ste*^ ffi&^y- hSI 

Ir3 — "C&6o -C0<t ^fs^-m^Cra6 0 a p, 6 2ap 
(D2oo^x^^-v^P*^Wlc:MDiA^e>n-CV>6 0 Is 
€-m#Bra6 2 a p, 6 0b p CO 2 OCO;# ^ Zsis*A>ft 

mffl\zfflz&#>t>tix\<^z>o ft^-m^rA«6 2 b p, 2 

4 p (7) 2 OCO^x ^^/MSfMP^I;:^ ^ttT V> 

$tiX\^Z> 0 

[0 0 9 9] xi) : mziV ±y VP— hi3 5l^i: V 'J 
tyhM y f 3 4 ^ t7 lt>f 3 A^T- 

05:7^-^ >^jfc!K #l>T*BBD*44BJM»i»6 

-h2 4C0/tf7^v--^M$?§£2 4 p £j&;LT^ ^ 

3 (DAM^-ta^^ti^o c^x^y- hi* 2 5 \Z 

»S2 4p^tt^:^ *IS16«"et*fi:2 3 
c ^ifi^i^B B D ti^ft 2{g(^tt It C ii 

3-coA^ici:oX, -fy/<-^3fifit«flfAOKfe 

mt)/A&M£}-fZ> Q BP*>A^«fflfj$S#«Ei-ntf>f W< 
3COA^mi9Ei^6 Vlr&S^xm^ra: 1 0 V N A 

§nfcW^10V4(7)Tffl^5V"C*)So CttlC^I 

%m^xum&fry- hm s 1 i-ct 0 *>r 

4^^->^ ) 5c<htcJ:oT. Coo-T ^ 3com^m 

£fc##i£<^;*-r 5/f40ty^ifiLtBBDi3ffi 

fctJX-f y^6 0 b^gt^f 6 1 btt:5fM&U 6 0b 
p, 6 2 b p<7)2<><DtfTl'i/^/W%mr$lZfflC&tbb 
tl6 0 CCtfft^^-7f4(Dty^BBDl3ta 

i^K^e 6<o*-i'*>'n¥hbfr!fc\z.mi¥^xhmt> 

[0 10 0] xii) : lk^BBUm3^mmM6 6 3^5 — 
>-^L, #CIM?B BD^2^Blgttll6 5^^-^^"^ 
t^o COi:S(ltt«fCW:^^yf6 2 a ^gTSi 
63atC^iljL, 6 2ap, 6 0 b p CO 2 OCD/tfx Vv'-y 

/n»srai-Mi:5&«)e>n6o fs*«fflfB^ 6 o b p, 6 

2 b p(^2o0^x^i/^/^^r^(-KC^^^)t^TV^ 
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[0 10 1] xiii) : B B Dg§ 2 ffllg»ji® 6 — ^ 

t7U *V^BBDfBlffi®«bJ6 6 
£ Q CW^^S^'fiyf 4^^f7f60ap4: 

A^^tl^o fttlffC^6 2 a p, 60bp(D2o(D 

ffiB^60bp, 6 2bp^2o^»^fy>'t^SM 

[0102] xiv) : 3 1 lw «fc 9 |?#& 

^*>r y^4&*>-rz>&T*. 5 fift-grttw/ 

tU-ftftm ITBBDll ffiigtti® 6 4 ->*7 U 
fS^lf/A|i6 0ap, 6 2ap^2o^^TWt 

3 1 (Dt7^BBDSlt8»»6 4^^-^«^*>e>^ 

B D» 1 ffilAiK 6 4 ^ftlC t7 Lfc*^, -f>v<— * 
3 W^j-r V hf — #5/J> $ V AA«ffi*<Z>3: 

rtHtf**4«»B:ftv\ 3l#»fcivrBBDj|S4ttMtt 
»6 7^-yt7U {g^m^Bte*^ >;/^6 2 b £; 
^T^S 6 3b IC^®3 U 62 b p , 2 4 p CD 2 OCD/tf 

s/ h^- hi»3 5KJ; 0 yirs/ h^^T yf3 4Wyt 

3 (7) A^tefW 1 0 CC-CtBBDfB4«K 
m&6 7 <n?->-3ry h y ir <y VP— hi® 3 SOD^^O 

cwjmaftWK^fcx) o«lBd^«^-««rds l try 30 

[0 10 3] £JLb<£>x)-xiv) &18kte-fZb\ll£V)^ # 

!K c:H^J:oT»ft»*5<Z)5f««aibS:lliaU"Cv^-5 40 
c^te, 3afc«iiB»t*)6 B 
[0 10 4] 4i3 3o(Dt'>7 h-r — ^S^P^ 2{g 

= 8PgSgto^&fi : oTl^6;i£l;i|I8L-Ct>, #^life#J 
[0 10 5] £fc#:*>f yfftt^BBDOAftftftT^ 
OttWSr««S-rs o 50 
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(H56#J3) STFEI1 8-B2 1 Srfflt^T. #3§Wtf>H 
*«3^BlbT»M-*-6 0 

[0106] *lllfi«^^#:«fiKRt/^(75t(l^tt, B B 
D (Bucket Brigade Device) 2 |:ift;t fell lift <D * ^ ]) 

^^^(t^f, m i ija^-cRw ufc^^i 1 1 mmx*ib 

[0107] 018 »*Xlk«liwj3«tdiii9R^A«B«IA 

[0108] mm\a*7*-* ^ i xtwsfiss 

*5T«*$ixy5:DRAMdSK*t?>ixT*5?), ^ A 

ftfty-KttpMOS K9>f'<7 1 a <b nMOS K9>f 
/<7 0 a tmtlX^ y^7 2 at'l«^/cS->f W< 

— pMOSK7^f/<7 1b^nMOSK7-f^7 
0 b 2 bt'M^ti/c^ 

pMOS K7>f '<7 1 c t nMOS K7^f^7 0 c 

pMOS K9-f '<7 1 d i: nMOS K9-f '<7 0 d £ tti 

*^>r 5/^7 2 d-eflifiKSixfcjBia^^-^a. *kb 

IliRT, pMOS K7^^2 7 i: nMOS K7>f^2 6 

r±w»a*y- h«s 3 i-cM«is*tsi¥»a*^>r 

Tl^c -hlM-tHA*-* 7 2 a, 72b, 72c, 
7 2d^-h(i, *tl?timi&to?3X'( 
hi®73, *2H:fflA^yfy-h«7 4, I3ttli 

7 6\Z*:ti?timm£tiX\,^Z><, ft*3±IE*CMOS>r 
y^-^^IIlEWtti 0VfIi2 9 1^ #CMO 

[0 10 9] £AT, *S8Jt«^*3^SiiriR^»^S:»M 
[Olio] ^i as *ll^^a^J^^v^Tt, ^w<-^7^ 

#a*^>r yf4 4«i»t7u*5tttfs< . mmmtj 
zigM-tztcMzn 1 0 vmaii® 2 9 1 5vmm$L2 8 

[0111] 4 fcf y h^^/HIHftT* 

— ^^Sii^id^ClOl^, Ell 9, !§]2 0^fflt>Xi^ 
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[01121 Bl9fil^ Viktor *J * frmUkf— 9 

%<n&?f(n?- hii i, ttS«ofs#Hi 2, ftAAH 
mti3 6, » 1 8HiA^>f y f^- hft 7 3 oBftfif 

gd^-TSo l try h^BiR-r— *<o§j&^U:BKLT 

tt\ ^CI l iffl^^-f ^ f y- hi 7 3 

9. ftv^y-h»l lt^3SSn^#fT^-^A^ 

li, y-hil l^K»^^«t«9* I FilixTiir«'7 !r - 
*^A^£*t6 0 K-h^ft^J:?), ^hiTM^ 
l try h^MlR-r-*^ P MO 
SK7^^71a^ nMOS K7^^7 0a btht}X-{ 
y^7 2 a"C*«S*LfcJR — r^-^aS:St, pM 
OS K9*f '<7 lbirnMOS K^>f'<7 Ob ^tB^l^ 
>f y^7 2 bt*$tlfc$^y/^^lOA^*i 

[0 113] ft*3*H«i«IJ^*5JtS*iil*(75 1 try h^r 

[0 114] #cM4 tfy h^co-rv^^/wiir^— *SrJd 

[0115] m 2 o \-±z<D&<D&m<off— h^ii, m 
lta^^^fy- M7 3, i2^^s/fy 

-hl74, mZWt\&Jl*4 yff- hi7 5, $g4lB: 
Ui^S/f^-hi»7 6, «»i2^y- hi 3 1<DM 

ffl&BE^&tfBBlctt, H*&*y- hi 3 it*BE«jS^ 

[0116] sxrm2 o\z7Fi^it]nmi~4<n&mm& 
[ o 1 1 7 ] mm i : tew-m^-i i 2 a*&w*rt>r v 

ftSJco i try bft(D7*i/?/i<mMy* 

yff— hi7 6frtb>&®L<OMt>X<4 y^y— h 
17 5, 7 4M>/t7U »8l:*lS:ffl*My 

hi7 3^^-^/^-7^n*3ix6o -^ss^m 

l^^-f S/f h»7 3(Oty/t7^ [HI 9 
^ffiV^-Ct^P^L/c^lJ^-Ol fcfy hlHfc7*-*<Z>»& 

^-efcSo **5#»0>m;fc*-f y^y- hi7 6, 7 

5, 7 4, 7 3dS^^/^-7S:j»S-riS^tt. H^Ufc 
£5ia%V)<Dttij3X'< y^y— hi7 6, 7 5, 7 4, 
7 3lit7^*tfc5, CttldioXy- Mftt?*3K 
Sftfc^ffiiR 1 b'y h^Bf*^-*^, pM 

OS K9>f lbt nMOS K7>f^7 0b bmttX 
-4 y^7 2 bT?»lSS;h,fc#r>r ^-^^A^St 
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mi®ttiJjx4 vff- hi7 3co^->/^-y^«rtci. 

i4M^^^- hi7 6d>f>#^w^^>r y 

^y-hi7 5, 7 4tD^^/^7Sr)B»Cfi : oTV^ 
^ x ZtM&ttitlX'f y^t?- hi 7 6, 7 5, 7 4, 

0 mmfctgm *rtfi-c*> h z t nw h 5 0 
[oii8i«n2 :*fcra«fc#«<0W;&*>r 

10 -hi7 6, 7 5, 7 4, 7 Zfc*^/*7*WmiTZ. 
b^X-iX, *CpMO S K7-f^7 1b^ nMOS K 

?4'^7 o b bmtt^^f y?-i 2bxm^titcm~^ 
w^-^a^A*»a^i5«sttTv^c**o^i try h 

X— *fct. pMOSK7^/<7 1ci:nMOSK7^^ 
7 0c bMJjX'f y^7 2 ct?«fiKSixfc»H>f 

^a^A*#*i-tea&s4x, mmznzo 3Ei-*«kjb 

1 j&fcH;^^ y?-y- hi 7 3 <n*is/*7&ftt>ti& 
:^i:J:oT, lk<D2 \f y h BGD-r— y- hil 
1 lc£oTIMb£;ft6x-*A^*-f y^l £r^LT{§ 

20 fI12^^A^U pMOSK7^f^71bi:nMO 
S Y?4'^7 0 b bmt)*^ y^7 2 b ^WdcSftfcJB 
->f ^-^acoA***{c:|E«*ix* 0 
[0 119]»Ffl3: ^ttt)l^1*^*«^m^^>f y^ 
y-hi7 6, 7 5, 7 4, 7 3dSty/t7^IIt 
r. ^;i;ot, pMO S K7^f ^7 1 c b nMO S K7 

o c b&tix^ y^-7 2 oxm^fitz.m^^ 

^«^A*«*l-IE«Snxt^ftW^l tfy h^ 
— ^fcfc, pMOSK7-f^7 1dtnMOSK7-Y^7 
0 dbttitix^ y^7 2 d-C«fi8SttfcSBEg-r 
30 S*X\;fc»*t-(Ki££ft. !Efg£;h,6 0 i/:pMOS K 
7^/<7 1bt nMOS K7-f^7 0b bttiJj*^ y^~ 

72b -e«^$n^»z:-f w<-*&<oa***-ib« 

^tlTV^c2 t'y h@C0^— pMOSK7-f^7 
lei: nMOS K^/<7 0 c irtH^^-l' y^7 2 c t? 

«^s*t^*H>r w<-^a^A*»w-teis*n, is 

OTTV/^^^tf ^n^> ^ £ Id <fc oT, JJc<0 3tTyhS 

(Oy*-?^^ y-hii i{-x^xmm^n^>r-^A 

tJX-f y^l ^r^UTfs^-il 2fabAt) U pMOS 
40 K^-f ^^7 1 b £ nMOS F7-f^7 0b ^W^^-f y 

f72b x*«^^nfcm-^ w^-^aoAA*«i-ia 

[0 12 0] mm4 :Jk&\z*1tfr&<omfiX'{ yf-P 
-hi 76, 75, 74, 7 3dS^-^/^-7SrJftjg-f-C 
•^(:J:oT, pMOSK7-f^7 1dtnMOSK7-f 
^70d b&j]*-( y^7 2 dT?«fiKStLfcJBE3>f ^ 
-^ac0A^^S^iatg$nTV^cS^<7) 1 t*y h^- 
pMOSK7>f^27i:nMOSK7>f^26T' 
«/*$ixfc>f 3 0A*»fil-<Ki£S*i, IBte^ 

50 tt6 0 pMOS K7-f ^7 1 c b nMOS K9>f'*7 0 
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c tmti^^ v^i 2 cx«$k/cS^ w<-*a 

MOS H9>f '<7 1 d t nMOS K5>f'<7 0 d ^tH^J 

*>r y^7 2 d-c«fiKsttfefKra>r ^-^a^A*« 

*^te3ISix, IEt&£*t5o StpMOS K9>T'<7 1 
b £ nMOS K7-f^7 0b irm^J^^ y^7 2 btS 

feigns w<-^aoA*»*iwia«*ixTv^fc 

3 try h goo^— ^fi, pMOSF7-f^71ci:nM 
OS K7>f^7 0 c ^m^^-f y^7 2 cT*^f: 
JBH>f w<-^aoA***lw<EiSSix, fEtt£*x6o 10 

jEiwft^^sBiaw^^^.y^y- h^7 3co^-^/^- 

^^^^Cir^ctoT. &<7)4 try hg 
^> y-hlftl l^J:oT^lb$ttS-r-^A^^>f y 
fl«r*U»«il2d^AAU pMOSK7>f/< 
7 1 b t nMOS K7-f^7 0b ttti£}X^( yf72b 

fifc-ftttf. 1i]&wffi«tti«m-St>o<7\ 

[0121] &[z.mmz&tfz> 4 t*y h^^^/vHift^ 

[0122] |21 iSiijiKtd&ttS 4 fc*y h^v^/MIj 

1, jBlftU*Myfy-hi»7 3, $2S^^ 
i/fy-h»7 4, l3ttH^^fy-M7 5 > 
g4©Hi^Ms/fy- h»7 6, S«&*^-hi»3 30 
1 ^KibK?g-e*)-5 0 fc*3 4 4 fc'y h-rv^^^lift^- 
^o^^S*i^^Si^co|SJcfj: x y-h*Sll£c;ft, 
■eWjaSttS^-^AA^-Y tt3!-7SixT*5D, 

[0 12 3] h»3 lid 

K^-f »<2 7 t nMOS K7-f^2 6 T**gj£ £ ftfe-f > 
^-^3WAA**(-IE«StLTV^ft*aoi fc*y 

N9tt^Wf-^lipMOS K9>f'<7 1 a tnMOSK^ 
-fs<7 0 a bmtlXJ y^l 2 aT*«/&£*lfc|& f ^ 

^-^aoA^»S»-t>ISt8$n-5-i:i-*5o 

warn— r^-^a^A^^stcA 

^BlR^A^Six^-^^ IXRKUXV^, gp*> 

/v-t^k. «p»a (5a) <D4>"<-*&mfT*>z> 
7c#>-efcSo so 
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[0 12 4] #Ctv-CSB4attW*>f h$*7 6*5 

ty/t7t6^tl^J:oT, pMOS K9-f '<7 ldin 
MOS K7>T'<7 0 d tmiJX^ y^7 2 d "OUI/iK S ft 

fc»izg>f * &<d A*??*iwiE« $ ftT v 2 tr y 

h gco^— pMOSK7>f^27i:nMOSK7 
^2 6X«^tl^ >v*— * 3(DA^^SIcfc^^ 
ft. lEtt£ft6 0 

[0 12 5] W^3^^-f S/^y- hi&7 5^ 
y/t7t6^i:(:J;oX, pMOS K?>f'< 7 1 c nM 
OS K7-f'*7 0 c kttit>*4 y^7 2 cX*ffif£$tltc 
BH-Y^->?a^A^«SiC|Ett$HTt^c3 try h 
&<D7*— >m s pMOSK7^f^7 1di:nMOSK7 
>f'<7 0 dtmtf^^f y^7 2 d^«/fi$ftfc»Eg-f V 

[0 12 6] Mlcfg 2 am^-f y^~ hij»7 4^t}- 
y/t7f|)CtlCJ:oX, pMOS K9>f'«7 1 b £ nM 
OS K9>f '<7 0 b tmt}X-< y^7 2 hxm&£ti1t 

m~-( ^a^A^wsi-iat8$ttxv^c4 try h 

gGQy^— pMOSK7^^7 1ctnMOSK7 

>f^7 0c ^tB^^^f y^7 2 c^«fifc£ftfc«H>f 

[0 12 7] MUSlttB^^^ y^y- hi7 3^ 
ty/t7t^:^|:J:oX, pM0SK7>f^7 1 a £ n 
MOS K9>f'<7 0 a b y^7 2 a*T?#M£$ft 

fcgs — r w<-^a«oA^^st-iBti$nxv^cS^ 

1 t*y hco TJKtej "T — SIpMOS K9>f^7 

lbi nMOS K7-f/<7 0b tttiJjX-t y^7 2 b X* 

[0128] Sl±<Dmtt&MM1rzb I- J: u N ^jfcfly 
-<tc£ o td*|tJlS«lw*3l^t, 4 b*y h(Oft^-^^- 
[0 12 9] /£*3 4o<Z)try h^-* tf>3^jfflK£ 2{^ 

= 16 mm<om7F&ft'ox^z>z.k, *^sitat/a 
[0130] *njfi«^*5tts#h7^^^tt, mm 

ffl 1 irR^I-poly-Si TFT^ffiV>TV^5^ > *HJfi0J-e 
«BBDW84fci(), Stf^W^iA^Dt 

[0 13 1] te&&mfaWXK4 Vy h^®^x-^* 
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7 1 a t nMOS Y^4^7 0 a T*fll/#;£ tltc* 

ft 3 RfcHfffi- 6 C £ fc*r«BT?*>S. 
(SM6«I4) J£ATEs] 2 2~{E12 4ftffil^T. *5£W<nM 10 

[0 13 2] ^JS^Jfi_blSSIi£0ij3^^V>T. 
fB«£;ix£ilM£'r-*ft 1 t'y h t Lfc^tiffi^tS 
fc^fcio -t^tfeft:«fifcat^-t^i(lf^tt. B B D (Buc 
ketBrigade Device) 2 \^iX*-ti* V t Lt^-f 

[0133] H 2 2 «*IIJfi«Jw*3Jt6Pl*^rtffl»fiK 20 

[0 13 4] pTiRICtt^— 97<h*<< ?7-i&tflftA# 
*5"C«fiK*ix^:DRAM^H*tP>ixT*3!9. 7*—&A 

CT3 6«:*a*It«t&6o C(?)DRAM(7)f-^ 

K^-f/^2 7 i: nMOS K^-f »<2 6 T*«j££;txfcCM 

os>r 3tcA^ju -t^m*«w»a^^^r * 
ttv^ 0 ±.mr>yAt)x* y^s o(D<y— bit. r 30 

is-JAfiX* y^f- hi®8 1 td»«§*LT^<5o **3 
_LIECMOS-r * 3(7)|Sm/E*^-ttl OVlM 

&2 S^^^ttXV^o 
[0 13 5] J^T, *IWifl»c*5»tSlff*0»fPS:RW 

[0 13 6] *-f**lt«ir*3V>Tt>f ^3*r« 

<nx\ zzxnmwzmfo-tZo tz&mm**}) 40 

*v>*&«?¥##ji^y- hi® 3 lldJ:9W»#&** 
SfcfcfcWtl 0VtB«2 9 £ 5 V®3Ii®2 8 ftpg«ffi 

[0137] mzmmizM-tz 1 tr* b^^^^mm^f 

— *<D&j&fr (y7i/i/^) Bf^l:ov>T, E|2 3ft 
[0 13 8] 0 2 3f41 tT 2/ h^^^/MMI*^— 9 

^^ffcoy- nn, tt«©«#m 2, so 
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III3 6, ry^AA^yfy- h»8 1, 

- hi®8 1 IdJ: «9 7>/A^^>f ^8 Ori^^l-ft 

y^n>mfr*>Lxft<„ ^(Dtzm^&i 2\z 

*^A^£*i5 0 «±^»m-«tU, y-h»ll"C* 
SE $ tbfc^iariR 2> 1 bfr<D)®mAt)7*-f 
te N T>>zfAt}X* y^S O^LtpMOS K9>f'* 
27 t nMOS Y7*'<2 6 XMf&ZtlfcCMO S >f ^ 

^-*3KA^u ^A^s^iettsaxs,, 
[0 13 9] /j:*3**lli«H-*5»t5 l hiU^-r-^ 

tiwt>z>&. »&<Ditomk<Ditto\zL&T<Dwiwx*nmz 
ztii^M uti^ ^n&n u*v\ 4*3 c c-er±±B 1 

^F^ttT^i9. f V^t^tfr y^A^^-f 8 0 i: 
CMOS^y/<-^3(DAMill OOODRA 

«»t6t(0<7), ■fgRJcisJtS^— ^^(ft«r4*tt*J: D 

[0 14 0] *^_biai fc*^y hPi^-^^^^^S 
^if^^ov>x, H2 4tffli>tHTl!:BWt8, 

[0141] m 2 4nmmiz&tf%> 1 tr-/ h®^^-^ 

hj»8 1, S*^-hl3 1, M*IiS3 6(0 

^fb^oKl-^, ^-h«i i ^cix-cWiBSttS^ 
-^A^7^-f >y^l tt*7StbX*3 5, Ilfil2|:|l 

[0 14 2] fb#>KLTls7Xt}X>( y*f-¥- hi® 8 1 Id 

i^^AA^yfso^tW cixr±H2 
3 -CKM L/cf-^ P DX 

fc6 0 »clwS«i&^y- hi® 3 HdJ;t) H»a*^>f2/ 

7*/<2 7 t nMOS K9>f ^2 6 T*«^§ttfe-f >v< 
-^3 0A^^aic:lEti$nTV>fcl fcTy hr-^li, 

5 irteai six. iB«at/**Six5o --x^ 

^lw®^icA^lStxfc^-^I^UTMteUTV>6. IP 
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[0 14 3] ftV^T^A^*^ yff— hi$8 Ifc 
/^2 7i: nMOS K9>f'<2 6 -0«/?£$ tv/c-T * 

[oi4 4] m^tcnm^v- h^3 i (wj: vnm 

m^3 6 ^"L'V^/Vt^t^o CtlCi:oTpMO 
S K7-<^2 7 t nMOS Y=?4 s<2 6Xmf&£tlfd 10 . 
3(Z)AA*S^lE«$ixTV^cl try h^Sfi 

5:<oi try h^f-^ii mm^mm^Atitsnti^r 

SEEKM^lim S tiX v n 5 r t & tod>6. 

[0 14 5] ^(DfttTy/A^^'Y h^8 
l^ty/t7«CiHJ:oT, *Sft*a5^|BliS 20 
ntv^fc^© 1 tTsx hco©^— pMOSK9-f 
/^2 7i: nMOS K9>f'<2 6 T^j&^nTc^ 
3<*XA;fc&*U:tei£;**u lEtt£;ft6 0 

[0146] £JL±^»f^*»jSi-C £ l-<fc 5 , 

■bff ftflr*«l 2«rfr$-nc, 
[0 14 7] **5*^Jfi^J{C*5V>T«, Rl*ftt*2lifltf> 

[0 14 8] B3 1IS, *HjSfiW^*5*tS®3R8 3(Of 

iBTfc 5 , B+fc*-*- J: 5 S i T>f 9 ^ h\ 

[0149] a i -censftfcwwui 2r±, htt 

1 l^y-hlStt^f-^A^^^f 
^A^^-f y^y- h&8 l Sr^- hSffit-fST:^ 
AA^yf8 O^^UA 1R*TB«8 4 eCA^J 40 
LTV>5o AlKWtft84ettpMOSK7>f^2 7i: 
nMOS K7>f ^2 60^- htWcSJRSix, pMOS K 
7>f'<2 7 £ nMOS K9-f '<2 6 n^tl^tl?— hSE 
IiX«$il6 1 0VIM2 9 t 5VmUB2 8 
Id. A 1 RWm^ 8 4c RXfA 1 R&f®l 8 4 d S:^ L 
•CffiiJtiTV^o pMOSK7-f^2 7i:nMOSK 
7^'<2 6T«$WCMOS^f 
A lSHHi8 4 bSrftTffS^^- hi^ 3 1 It?- 

A lR£f©fi£8 4 a^Uf-^A^^^ sxflWUi 50 
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*JdSaK*ix6o C^AlR»tS8 4aCflITO 
^>^^F82 ^KttT *5 D , mm 8 3 5 I T 

o®g (H*-ewt«») fe*LT*a#*5teSNfcSix 

So 

[0150] ±GM*<0««ftlbfmK(wH 2 2 

a, b, c, d, ete. M^^^SP^?)A«L 
fc*3fc*R*tr*ft«*Wr*fcfc* **lS«ri*3ft<0 
^l-J:5R*rai^ttft*^^rfiBT*>5p £fc_LIBAl 
KWti8 4a, b, c, d, e^«^i»l 2 4£<7>fiR§E 

yfy^f b^ft&s<*/i'&mz : 3km£ j &z>ti*b<Dmox- 

fc<5 0 ■fe**^**J6«l-*5»tSBf*0*#Sf4 2 5 2 
umX84umtfc!), fi/J^fe 4 u m CO U^f 7? 

5 0 

[0 1 5 1] *Sttt«U:j3lt6#h9^^^«:. fg- 
(DHJft#J^8llCpoly-Si TFT^fflV^Xt^/5\ * 
HJfi«-efiBBDdS^S^/S:«), *«B/*J8<Z>^*fi»* 
A:/nir^£^tf £<bl>5*J^fc£o 

[0 15 2] /jJ^lllSW^ttr^^A*^^ yf8 0 

^•Lt, ^ (O* irf-^ * AAt 5 y - K©ttl*« I 

<omw.^ m*(D®&mm*m<nmMmx-hm-&nmt£ 
[oi5 3] $.ttmi&Mx*nnm7&frx-( yf4ot 

^r^^r. T^A*^>f 0CD*->#|f!gj;!9 tig 

KSfiMiaot, *v^»ttv^icJ:orB[i»«H* 

(Hffi^j5) J[^TI2|2 5, H2 6S:fflV^ *¥&W<om 
[0154] **lt«<OX*Wtt«Jt^»f^W:, 030 
3 0*r«v>XKWUfc«*«i:*Wll«i:o**«)JSJ| 
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W\ #Bi»3»««*lll«r^*-ffcW»rtt?l try h<^®« 

[0155] db2 5n*mmm\z&t-t&wm<Dftmmi& 
[oi5 6] ajix^ iRtf»» 

t!8 6-e«fiK*tlfeDRAMdSK(+e>tL-C*5?), 

6 0 l^of-^;- Kteiliifiigib*^ 5^9 3 coy 10 
- MESSRS *U «fJfi^****5<0-«f±»fi|««9 
6H N (IWir±Iii*»»^>f 3«r*L-C. 
j»9 4lc»JKStt^o £JL±*-C^«»fi, g]30£:ffil^ 

t^x^^f K^>f^« 9 2 ic«a*sixT^a. 

K8 9, It^i9 0, JB2Sti&^t-K9 20 

tz.w}m<D7*-* /- h'tum^x** y^s 7 coy— * 

[0 15 7] J^T, *«*«^«ifPS:»W+S 0 h 

m^i 2±oi try Y<nm&f—9\*. m^<om 

mft<D7*-*Aj3*-( y^l ft 8 6 S 

tlfcDR AM(CA^$tt6 0 wCODRAMM##&£*X 

^(cioT, !i3ffig8j;*-f $/^9 3tt^-W£ 30 

9 6 ^ttSsat«E^ppjps^ ^iim^9 4 HttBfJt 
tOflJE*SR]ipSttXV^fc«), KiR^Sfj*^ 9 3^ 

3MMtt*>f 2/^9 3 ^5^7 (O^tK^Stf SKtefit 
HWEEfcfcEPiP $ titeW £ ftfc: J: o -C#JR*«*'<*/1' 

J^-LcO^C^-m. H3 OSrJBl^TttW 40 
[0 158] Ld>U>fc^e>*IIJ£ffllw*5V^«, JgATco 

ft^jcijzox^M^wm^iift^STi-B^rt-ei try 

[0 1 5 9] 13 2 6fi_t|5y 7Uyi/3.1(if^tc:*5JtS. 
StiiW5'f8 7<OK^y, y~K y— *«JE 

»»ia*M9oicjs*t«w»a*^>f*-K 
mm^m^xn. stii*^>r y f k y« 9 2 he so 
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->T v*f~% 7 CO Fl^f ^VEK:&6d£„ :«^DRAM 
cDlEltx-^^L'-CfctltfSS^^^ y^8 7 coy 

-fr-f) o L^Lft/^ib — #DRAMCOfEtg"X — *#5*H" 
"CiMxtf. W»5i*^>f s>^8 7 coy- h®JEte + 5 V 
t'fc^o SHRfcttCCTWU DRAM^y-^HJ:oT 
coy- hiffi(i+2VgStX*fiTL/5:t)^<l:iR^t 

ad*, r^i^fftaw^f 8 7ut^u B 

7^SI8 8l:J:oX y-h(Dll£^iOV«f 

gi9 0OlEft {5^5V^t*±#t5 0 
MS19 0 bftW&fyX'f y^S 7 <oy*-?,h<r>WiXc 

mjjfaizmmztitcn 1 w&&fr?<< t-K8 9 tm^ 

fc;h/Ci^fc«n?*>!K SS^^f9 0 fi^colffi^ 

a*^-f^-— K9 iiaz&^fam&fcmntstixtev. 
DRAMcoistfty- Kd*e>*2if»a*^>r ^— K9 i 

[0 16 0] :^iilSS^Wi/f KHy|9 2 
cO^/V*^?W5uco- 5 VCI5 0 Cto®i£f;£^co££ 

Z<Dh$m^DR AM<OfStl^r — * j^" L I? 
f ii^^ 8 7 hSEH- 5 VCfcot, 

AMoiEtex-^^ffrat^j: 5 H"H"-efco/c*^tt, 

!?«&3**-<f y^8 7 coy- M/E(tt^+ 2 VCI 

y— Vti**zsx1hhfrby— ^Smt> >-®EE 
^U^5Vld5, $XZ<Dh%m7ftl,tc.W&&fy 
^S9 0<OS/EfL J5tf5 V^X*_h#UTV^^c^. CO 

^8 7(0^- h«?-^IAt6C^H^5 0 Ctlfi5 
VH5t«StLTV^W»ii^**9 0 
y^S 7coy-h^OW2S*^^t- K9 1 
ff i 9 0 tE-e* 5 5 V t »tii*^>f 
y^S 7 coy- hWE-C*>5+ 2 VK*i*|fiII:/M7 

y^8 7^y-hi:^tffii:4S4t^wt«rttAtt 

mmrzo ^mw^Annm^^^ y^s i 
coy- hmj£fc"H"xfo r> h 5 vj^tco t # hhj» 
&WH££, c*x^*nj£«ijH*3*tSDRAM^y y u 

t-K8 9 HttiSJ^fpi WEdsppip § tix*5 1) . H 
ti9 0^fM^^f KM ^i©9 2 -com 

y-^««aT?#-5 0 cicoj; 5H0f5tco^-< ^ y^-cB 



(19) 

35 

Zb\z£*) x *HlMX-tt D R AMW y 7 U 5/ i/a ICffi 

[oi6i] ft»Rto&xmi&M<om&m»mmizHi, 
xn. ^mmmnmmmi kmmx&ztctb, zzxn 

[0162] #Hjtfl»jT?ttS*i&**>r Vi® 

fgX&<5 0 

to i 6 3] b7is*jx*n. mm 

&*^>T t-K8 9 &T>*S£ 2 t-K9 1«r 

poly-S i <Dn+/ i X p + 7/i>&&xmi& L.fc c 

ttm-rz>zki>X£Z>o :^li^tif)^TFTM 20 

[0 16 4] *fc*H16«-e«««p**8 6, 

j»l l S^^HS^^ 5 *) -5-^1^5 

&xtfri\ 30 

misxmwtZo 

[0165] *mMm<Dmf£&xf*:<nmmx. ^^<— 

id«:x.T5l3tlK»^-f 9 6 fc*3teiir?-9 7Rtfw*x 
«»3»9 9^K*te>ttTV^CfcSrSft^tf. SI 1 8 — 1^1 

2 i *fflv^-c»WLfcnift«3 tm*wmxibz 9 
mmnwskxihz&ytm+s 7 **>i*\z.mm^m\^x$k 

[0 16 6] 0 2 7fl*HJIS«lc:*5*teW*ortffl«fi8 

[0 16 7] pf*^«-r— ^A*^>f $>^lRtf»5fcJB 
Sj^-Y 5/^9 6 coy— htiX-M^ti/cDRAM^iS; 

lipMOS h*y^(y<7 1 a t nMOS K7^^7 0ai: 
Hi^Miyf7 2a-ei^S^» — Wc. p 50 
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MOS Y?4 '<7 1 b £ nMOS K^-f '<7 0 b t tB^3 
X>f 7 2 bt«$tl/cll>f pMO 
S K9>f^7 lei: nMOS K9>f ^<7 0 c bMt}*^ 
y^7 2 cXift&^nfcfgH-f ^-^atlBI-a-C. 
pMOS K9>T^2 7 t nMOS K^-T^2 6X«/££ 
ttfcCMOS-Y >v*— * 3UlA*U -t<Z)Hi*«W*a 

X, SSDRAMtOf-^ftfify-KmAALtV^, 
-hlB#fcH2j*>f >>^7 2 a, 72b, 7 2 c h 

-tn^ixiBiatu*^^ y^y— hj»7 3, S2i^ 

1*7 5t£ffiK£ixXl^ 0 ^J:lE#CMOS-fW<- 
^cDK®m«T-(il 0 vm?!1^2 9 1^ #CMOS>fy 

5 G JE^#llte0iJ^:fcl^Xi;t. 3§3fci£»*W y^ 9 6 (7) 

y-^2^m/Em«i9 s icgag^n, >r * 

f9 6©KK ^f«g3fciB^ 9 7 ^SXlilEW 9 

#i«ti-fttiRi— 5 2 8, lovi 

[0 16 8] J^T. *ltlt««c*5ltSlii*W»fPS:RW 
[0 16 9] •&1 k *mMm\z&\,>Xi>* >fwW9^ 
*^UT^n^S^Oibm^l6W3i:ra 

XteSe^t-IBfeiSiT- 9 7 £/Bl^XV^7t£u 3lJfe#J3<7} 
[0 17 0] 1k\zmm^tt-fZ> S^y V'tV* >\>W&rf 

CtblCiiLXt>S*Wt-H4 tfy M*3 try Mcftofc 

tettHttw 3 i mmx&zti^ z. ^xnmm?mwn 
«»u *nj6^j(-*5ft5^J6^j3 k<nmmzm^xm 

[0171] *HJ(6«^*5V^Xtt. S»ii^y- hi® 3 

1 (cJ;!9lfS^^-r y^as^/^UUBffc, p 
MOS K^-f ^2 7 £ nMOS K^/<2 6T*Jtl 
fc>T:"<— * 3(7)A^^SI-IEtg$ttXV>fc 1 tfy htf) 

X^mi"-<^^«, ^H^J {^tertZ x - ^ yw- ^ Ji co 

5/ hco-r-^ii^S^ — f w^-^aeoAA«*»cAA 
LXt>> ^^^IJ^^A^ ^n7c^"^^^J^te-t6 C 
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[0 17 2] WitWm^ y^9 6tel v?y V'f-ftfi 

ytm* 9 7 idtt««E36sfflEtte c t «tft < cftv> 

a*, a-Vfc &tf«ftSB^9 7 Klf±Br«<B**a s *ixT# 

u mwzmmmjzfo 9 8, 99^5 viii 2 8 , 

1 0V«»»2 9^fe^(iU-C«ffi*««Ei-S, Igftfg 

[0 17 3] **)t«ir*5V^TW:, «*!R^-9 7ilT 
WW**^ K (OLED, Organic Light Emitti 

ng Diode) zm^tctK ztiizmm&it?* h\ m 

#3l7fe$J* (Electro-luminescence) M^^(0^<D{^L 

<d 2 i&*mytm**m^ z>ztt> *imx&> z^tnn? 20 
s -c t * i \ * fca^te*^!- <fc o r «3ft iwi»»ft«BEtt 
Aft&tf. ^(7)i^i-fi5viM2 8, lovmrnm 

2 9?t i&nj£nM%k 9 8 , nn&wBfo 9 9 co^pm 

[0 17 4] *HJ6«-C», JW_bcDJ;^lc:llf^F^{c:^7fe 

s:t jflSpriB-e* s t v * ? *3f as s o 

[0 17 5] /jC*3*HJ6Wlc:*5V^t. 30^)^7 h-r 
tt6w£K:J:5* 2 3 - 8 »W«0*SS:ffoTV^ C £ 

[01 76] *^*HJfiW-C« 3 fc:*s/ h^W^— * «: • 

>-^^V^^©X^^T*fe6 0 40 
(HWJ7) JWTIH 2 8 $rffi^t N 

[0 1 7 7] El 2 8imifi«7T*»)-6lirift*^ia*(P 
DA Personal Digital Assistants) 1 0 OGO^ffl-C 

[0178] mm>(>* (i/f) initio 

1 t-te. iEttS^Wttx — ^#as^^t,bluetooth 
Stel-S^MjR^-^i: LXA^U «j»I/F|lIK 
10 1 OW^tt I /O (Input/Output) HJ& 1 0 2 £: 
^Uf-^^^ 1 0 3l£gM^£*t5o 7*-*'*;* 10 50 
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3imrcDtelc-^ ^ P^niri^- 1 0 4, 

yhn-7105, y i^^y i o 6%ffci£ffl>£ti 
rv>5 0 Il:^^yhp-7 l o 5<Dtti£iteK 

W/aiBS^poly-Si TFTfti&S^^MlOKA* U 
R*t/affl*^poly-Si TFTjMX#'**>l' 1 
1 0 td^®m^ h V ? * 1 1 1 , h^iggjlUK 1 

5, «-g-j»Bft|eIi»l 4«EasRjte > j x -cv^5 0 fc*5BHft 

*^«s* ioo t^ttjeic. tiio 7^xnmm-^ h y 

1 0 8tt I/O0I61 o 2\z£Vfflffl$tix^Z> 0 **3 
wCt?R»/aiiS^poly-Si TFTJSa«^^*/H 1 

[0 17 9] KTI-*IHBffil7©»fPS:ttW-t--5 Q 

tcjuafti/FieiKi o in<fo<$\zj&cx&.m£tiitmi& 

810 2^LXv>f^p/Dttl 0 4 JkX/y Is — ^ 
10 6HKlt6 o -7>f^P^Dttl04ISa 

— s*^6><o**tw^**^"c, &m\zj&cxmitm7f:t« 

*10 0&rig»U ffJBIS^cpf^-^^^-K^ 

yu— i o 6\c— m&)\zwi&£ti 

[0 18 0] ^^X^^P7 p Pirti04^ rfi80)S 

^ p^n-fei^ 1 0 4<7)^^oX7U-^^^ y 1 0 
6HS^*/^yho-7 1 0 5^LtS«/S 
il^poly-Si TFT^B^^/^^^l 1 0 ^Htf^— ^ 

^poly-Si TFTttSa^^yH 1 0j5\ Ctt^^ff 
^^rfflV^T. h V 1 1 1 1-6 hM4fc'7 f - 

^ § ttfc 6 4 m^&m.^- ?&})tju?^j>> 

^>6 0 tt*5C^t* I/O081 o 2«®ifl^ hy 

1 0 8 Sr^ffS-fr, mt&m^M 10 0 fiftlTS:^ 

1 0 7lctt-2k««ias-g-*ixT*5?), 

[0181] *{--e-f ^n/Pttl04^ r^£f^jt 

n^D-triM 0 4 (D¥3^\z&oX7 l/-A^^y 10 6 
?5^$^/v=iy hP-7105 ^r^LTRW/^ii 
^poly-Si TFTMAX9^A/1 1 0 |C0f^^U^ 

-^asin^ti^ic, 7i/-A^yioe, M^^h 

tl> ^ o^Ptt 1 O 4ttffitBSl^i^- 
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mnz&ftt>tiz>o w<^i*jcsa*/aa*^poiy-si tft 
«a««»<*>n i #m*fc:«#a**xrt:3 try 

»«^oli«^4:tT5C^lw|8LT^ BEI^I»K«ll 
•Cafi^tiS^-efcSo t£&9t<0 mWn^— Kj <7) 

*^4t^«>, :7ix— *;**JJ 1 0 6d*£R#t/aiB 
^^poly-Si TFT^^S^^^^l 1 0 ^WflSMfrr— * 10 

^^poly-Si TFTflM&F'^/l' 1 1 O^S^LTV^ 

[0 18 2] #!BSMlwJ:j}xtf, rfiawa^- Kj 

1 OO^S 

[0183] fc*3*3lttM-mpte*^K^ H%0j 1 X' 20 
M91 LfcS*t/3Sifl*^poly-SiTFT #**«>**/l' 1 
1 0 «rffli\ l"HRW«*^e— Kj / rjR|<t»^- Kj 
£ Tilif^ h V ?*mW 10 8 Sr^-v/;*-^ 

rjwiflpe-Kj / rffina^e-Kj ©J:5^K1IWMI 30 

x*&6o */t*mfifliJt?«. rBBw«»*— kj X rs 
at***— Kj fc-c, yr^^^/^^ffi^-^ifiR* 
«/B*«j:iBliS*Lfc3 try hwi^f-^^gl 

t^Tffi-e*>6o «*tf»IBfc#JhiBi^iiif*»«:«#*.T 
[0 18 4] 

[01] H«B^JlT**)6poly S i-TFT»fi**AS 
[02] §Hjf£#J 1 ^*5ft«B*0!>AffifllAB. 50 
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[0 3] mmwi 1 try hii^x-^srst^ 

[04] SOSfl 1^431+4 3 try hB*f-^4:t#i& 

[05] xjmiic&it&i try hifiRx-*£##& 
[0 6] ^Jfi^Jiicfctt6gl!9 2 try MB*?*-**:* 

# 5&tfB <£> #7" is is -y /W0o 

[07] **«iic**taiififc^--^w*«fcs»a* 

ib^co^(D|gtt»^0 o 
[08] RlKWllwisJtSliflfcT*— ^<D«*i:|f#a* 

[0 9] j|JIS«l^*5tt6 3 try KIBfc^— 
-^V^0 O 

[0io] llrjsjt tt^a>KffiH 0 

[011] 3l^j2^^it^Pf^C)P fc 9gi5*jS:0 o 
[012] »j2l^ft6lt's/Mif-^^ 

[013] ^fti 2 1^ ft 5 3 t* 7 h ISf - ^ ^ 

[014] 9mto2i£$3tt& 1 try h®lR-r-^*## 

[015] njfi«ij2^*5W6»t) 2 try vmrnf-** 

•#&tflK<a#x>'S'ir/i'Elo 
[016] II^J2lc^^6ilf^7 :r ~^^^ir^#a 

[017] mmm 2 ic&rtzm fa7*—*<Dm7FkHWj& 
^mi¥com(D^>is^/umo 

[018] H^i3(C^tt6iUm^^Sl5«^0o 

[0i9] mmm3\z&rtz>i try hssif-^srtt 

[02 0] SOS«3l;:*5l+6 3try MBIRt*— 

[02 1] ||jfiW3(-*5*t6PS«^-^<0*^fcW»a 

[02 2] lllfe^j4tCfett61iJ^<7DP fc igi5«^0o 
[02 3] |gjte#j4K*5tt-5 1 try hiEiK-r-*S:#£ 
atfRoKlbtt^ia. 

[024] mMm4\z&rtzm&^—*<om^bH&7& 

[02 5] HJ£^j5IC^tt4pj^(D^35«^0 o 

[026] mmms^&rtzv 7^r>^iw : fi 

/£K^0o 

[02 7] Sl^j6t^t-t5]ii5g^rtg|5«^0 o 
[028] HJS^J 7 

[02 9] a*OS«tfflV^fcTFT«M*/^/HD 

Ma 

[030] «&<D&%<D&ffi&m^itT ft m&m^'** 

[03 1] ^4HJ6«aj|c:4bNt4iiflR^5pB0T*fc4 o 
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l-f-^A^^^f^f, 2 ---B B D (Bucket Brigade 
Device), 3-"(WW, 4 •••^S&^-f y ^\ 5 
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6-^f7^S«> 8-BBD^lfg»^ 
9 -BBD?g2iglfo«L 10-», 12-fB#«L 1 
4-^^ig»IUKo 
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